MO ed Fit wo oremy » 


y at t-te it a eee 


V. Pekelis 


realize | 


Mir 


mises OOtential! 


e¢ will eventually feel 
riters T can think « 
tthe hoc magnityig 
s ave been Henry Jang 
No matter how much brogr 
Bese men, they somehow refuse w 
lat jt Gurns our they have in Common 
exemplary, each sus genens—is that 
good men. And a good man. tn luerag 
id pop tune, 1s hard to find. Bur then 
ag evidence that modern ographe 
ae. Seite, Cafegors of 


eseeseeeneete vse 


e@ee#eses 


realize your potential! 


Buxtop Mekenuc 
TBOH BOSMOKHOCTH, YESJIOBEH! 


UspatenbcTso «SHaHve» - 
MocHsa 


VIKTOR PEKELIS 


realize your potential! 


(Discover Your Hidden Powers} 


Translated from .the Russian by 
Anatoli Rosenzweig 


Mir Publishers Moscow 


First published 1987 
Revised from the 1984 Russian edition 


Ha ave2auticxom sane 


© Wapateasctso «3HaHne», 1984 
© English translation, Mir Publishers, 1987 


Preface to the English Edition 


I am very happy to see one more of my books, the third 
published in English (after Cybernetics A to Z and Cyber- 
netic Medley) being offered to the reader. 

As the author, I experience added responsibility for the 
English translation of this book, Realize Your Potential! 
This is because I am conscious of the enormous volume of 
English lenguage literature on the subject in specialized, 
popular science and applied formats. I grant the readers, 
too, are familiar to an extent with the topics discussed 
in my book. 

None the less I do not hesitate to offer my work, with 
Some new angles and avenues of approach to the subject, 
to the reader. 

Throughout, I have sought to lift, if only slightly, the 
veil of mystery that enshrouds enchanting and luring con- 
cepts like genius, talent, and ability. I wanted the readers 
to get excited about the prospect of attaining an all but 
easy objective—the tapping of one’s hidden potentials. 
Addressing the reader, I tried to awaken in him or her trust 
and confidence in his or her latent intellectual and physical 
capabilities. 

The most crucial point comes last: I did all I could to 
prepare the reader’s will for acting on the advice and guid- 
ance he finds in the book. For will is known to be a potent 
force generating commitment and dedication to hard work 
which never fails and gives one the exhilarating sense of 
accomplishment. 

I wish you success and many accomplishments. 


Preface to the Fourth Russian 
Edition 


Having a book reprinted poses a dilemma for the author: 
on the one hand, you want to keep the book as it was origi- 
nally born. After all, your creation has proved itself 
viable and needed and relevant to the times. On the other 
hand, there is a nagging sense of having to update it —for 
life never stands still. 

How is the dilemma to be solved in such a way as to satis- 
fy the conflicting requirements? While every time each auth- 
or contrives his own solution, such factors as the book’s 
own life, the amount of attention it receives from readers 
and critics, and their suggestions and advice cannot be 
ignored. 

The fate of the book you hold in your hands is in some way 
noteworthy, or rather out of the ordinary. To test the auth- 
or’s concepts on this subject, the book was first published 
as separate essays in newspapers and magazines. Then the 
full text, under the title Ako sa stat geniom?, appeared in 
1971-72 in the Czechoslovakian magazine Svét socialismu. 
Its title was changed to Realize Your Potential!, and these 
subsequent editions of one hundred thousand copies each 
were published in Moscow in 1973, 1974 and 1975 by Zna- 
niye Publishers. Twice, in 1975 and 1977, called Strategia 
a taktika zhivota, the book appeared in Bratislava in the 
Slovak language. Concurrently, it was translated in 1976 into 
Kazakh and Moldavian; in 1977, into French and German; 
1978, into Estonian and Georgian; and 1979, into Armenian. 

Thus in a little more than a decade, the book was pub- 
lished thirteen times in ten langypages totalling about a mil- 
lion copies. 

As the author, I see the cause of “this runaway” reader 
interest, above all, in the subject matter itself. What is 
man?—the question has puzzled us for centuries on end. 
Our present-day reality, abounding in striking achievements 
of human mind and hand, has sharpened the focus on this 
query, both in philosophical and mundane terms, reducing 
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it for so many people to a concern with personal well-being 
and personal opportunities in life. 

Modern working environments and exposure to new tech- 
nology require of us an enormous intellectual output, correct 
and scientifically coherent occupational orientation, and 
maximized use of skill and talent. 

Hence a new stage has begun in the study of man, raising 
the question foremost on many people’s mind: in which 
direction is man developing? and the question: how to devel- 
op oneself? Both are no longer the domain of the scientific 
community alone —virtually everyone is turning his gaze 
to the capacities of human intellect and the potential for 
developing oneself as a creative personality. 

I must caution against unduly narrowing the concept of 
“creative personality” to apply to the liberal arts and intel- 
lectual professions only. Creativity and constructive efforts 
occur not only ip spiritual but in material spheres as well. 

There is great interest in this book because to an extent it 
helps fill an education gap. Through some incomprehensible 
neglect, we have long since stopped paying attention to the 
enormous g-loads which we, like astronauts, experience as 
we internalize and commit to memory huge volumes of data 
during instruction and learning. 

The challenge of our time, however, is not to clutter our 
memories with an ever-growing burden of knowledge, but to 
train for efficient work and, to borrow a phrase from the 
language of cybernetics, assimilate some initial programme 
for a problem solving skill and competence in whatever 
activity, task or occupation. 

Philosophers now ask more and more often, “What is to be 
done with man?”. To me, a far more important question to 
ask is “what am I to do with myself”? This need not be 
a rhetorical or abstract question, but a very specific inquiry 
as to the way to behave in the face of the changes occurring 
in the world around us. Now we react to people’s lifestyles, 
levels of consciousness, development of abilities—all those 
aggregate factors that affect us all. For we are all multi- 
dimensional, multi-faceted, multi-farious and multi-valent 
in all spheres, from our physical essence — nature to our 
spiritual essence —culture. 

That is why the book’s title, Realize Your Potential}, 
addresses not only ‘matters of intellectual potential and 
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training for a career or occupation, but the sum total of man’s 
developmental assets—emotional and volitional spheres, 
moral and social responsibility. In other words, it addresses 
life in many of its aspects. 

In the book I sought emphasis on the maxim which in brief 
says, a person is what he or she makes of him or herself. The 
accent throughout is therefore on developing and refining 
those individual qualities which can bring one as near as 
possible to the complete and consummate development of 
his or her abilities. This approach hypnotized some readers 
with its apparent ease in tackling a problem of great com- 
plexity. However, this ease is not intended to smite the 
imagination of those who peer with envy at creative glamor 
and success of the “intellectuals”. My one and only purpose 
was to have each person look closely at himself, try to under- 
stand himself, conduct a self-appraisal and then boldly 
break into himself. 

Each new edition of the book invoked a torrent of readers’ 
letters. They voiced numerous concerns and suggestions. 
Some of these I accepted and acted upon in revising and 
supplementing the book with chapters discussing “the ABC 
of work”, “the information explosion”,. instruction, new tech- 
nologies, working capacity, and age. I also added a perspec- 
tive on man’s potentials in the long run —when artificial in- 
telligence becomes an everyday tool. 

To those urging the inclusion of detailed recommendations 
on developing capabilities, I must say that Realize Your 
Potential! is not a practical guide, but rather an attempt to 
win support for its main idea which is to be perceived with 
the heart as much as the mind, prodding one into action. 

One last point. Truth to tell, in encouraging each to reach 
his or her potentials, the author hopes that upon completing 
the book the reader will take a second look at his or her life 
and perhaps ask how to live further. The answer to this 
question should be “You must live so that life needs you!” 
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Realize Your Potential? If put in question form, the words 
will cause many vf those whom they address to fumble for an 
appropriate response. Few people are fully aware of their 
capabilities, though everyone has probably wondered more 
than once, “What am I actually? What are my abilities? 
Will they be enough to achieve this and that if I muster 
all my strength, my whole potential?” 

Yet it is one thing to ask such questions of oneself in 
an abstract way, unrelated to the potentials of one’s organ- 
ism and character, and another thing to conduct a dialogue 
with oneself in scientific terms. Indeed, does everyone know 
how our sensory and mental image of the world is struc- 
tured, how varied behavioral modes form and succeed one 
another, how our psyche develops? And who among us has 
measured the speed of visual perception, examined the atten- 
tion span, the time of different responses, the ability to 
memorize, the power of associations, the extent of emotional 
stability and so on and so forth? Lacking this information, 
there can be no photograph of man’s psychological behavior 
or an objective assessment of the capabilities of a particular 
individual. 

And how do they measure in general, these capabilities? 

The Canadian pathophysiologist Hans Selye, in his book 
From Dream to Discovery devoted essentially to research man- 
agement, expounded the fascinating notion that the mental 
energy content of the human brain is as great as the physical 
energy potential of the atomic nucleus. Thus, theoretically 
at least, man’s creative potentials are unlimited and inex- 
haustible. ; 

One can boldly assert that no person knows the limits of 
his mind. In fact, we never come anywhere near the peak 
of our capacities and our brain usually performs up to 
a negligible fraction of its potential. 

Therefore, while nature has generously provided each 
person with colossal credit, we, alas, draw from it on and 
off, being too lazy for the kind of intellectual gymnastics 
that can propel our capacities to the level of true talents 
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and geniuses. Most of us are not destined to become an Ein- 
stein or a Shostakovich or a Stanislavsky, to be sure, but 
each can—whatever his occupation or job—grow to be a 
“general” in his line of business and fully develop his 
potentials. 

But in order for any person’s skill in any occupation of his 
choosing to evolve and mature, the highest level of achieve- 
ment needs to be well-defined. Unless it is rated somehow, 
there isn’t and cannot be any “average” level, so the rating 
is a vital requirement. It is common knowledge that attain- 
ing a certain proficiency in one’s chosen field is one thing 
and finding one’s calling is another. Working “just so I have 
something to do” is very different from having a clear vision 
of ultimate capacities and of their summits—the levels that 
are achieved through a talent or even a genius. 

I realize that out of a thousand potential readers, hardly 
more than one will bother to go through the whole book 
only to be reaffirmed in the belief that the idea of becoming 
a genius is absurd, transforming oneself into a genius is 
impossible. Clearly, reading the book to prove this makes as 
little sense as writing it for the same reason. But ... from 
birth there is a bit of genius in each one of us. 

The author of an old book asserted with confidence that 
“all people are geniuses” because each has at least something 
that makes him different from and in some minor way superi- 
or to others. Though an exaggeration, there’s a modicum of 
truth in this. . 

It is no accident that in our day, too, this point has caught 
on with those who explore in every detail the creative pro- 
cess of outstanding people. Academician B.M. Kedrov, ous 
eminent philosopher and historian of life sciences, sayr 
“There is nothing in a genius that is not in the embryo of an 
ordinary person”. Continuing with the scholar’s reasoning, 
we come to see that no person is without talent, while those 
we call untalented are merely the people who failed to 
develop their capabilities. Had their environment been 
a little more propitious, they would have been if not genius- 
es then surely creative people well-equipped to both pose 
and resolve intricate problems. 

At one time, our press widely debated the theme “Homo 
Sapiens: Capabilities, Potentials, Prospects”. Though the 
views expressed were divergent and sometimes opposite, 
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almost all were unified in one consensus, and I quote, 
“Different types of gifts exist by the hundreds and mankind 
needs them all. It may be an absolute ear for music or an 
exceptional visual memory, extraordinary combinatorial 
analysis or lightning responses, a rare mathematical apti- 
tude or artistic ability. The task is to develop these talents 
as early as possible and infuse them with a zeal on par with 
the talent. This applies equally to violinists or mathemati- 
cians, as it does to thousands of other skills”. 

“Thousands of-skills” implies hundreds of thousands if not 
millions of working people. It is to these people in their 
hundreds of thousands and millions that we direct our message 
in the hope to aid each one in making his or her work more 
vigorous, meaningful, productive and gratifying to them- 
selves and useful to society; and to help each one progress to 
his or her supreme level—reach his or her full potential. 

Sounds tempting? It does, but is it realistic? 

As known, no two generations enjoy the same conditions 
for. fostering their creative capabilities. To put it differently, 
each generation has to devise its own unique method for 
cultivating the creative personality as dictated by the times 
and circumstances of life. . 

What, then, are these conditions in our time, in the 
formative epoch of advanced socialism? 

“For now, the basic goal of vocational education and train- 
ing is the realization of the potential aptitudes that people 
possess” —this formula expresses one of the key mottos of our 
socialist society. Indeed, isn’t this the objective that a fair 
share of our efforts seeks to accomplish? 

Our society, in particular, wants its citizens to be well- 
rounded persons. It therefore does all it can to establish 
conditions best-suited for this, conditions which encourage 
the development of creative abilities. Of course the main 
burden here is placed on the entire social system of education 
and instruction. However a large role is left to the self- 
education and self-improvement of every Soviet citizen, 
every worker in our socialist society. 

Self-improvement and self-education deserve some credit 
here, and self-instruction deserves a word of praise also. 

A person’s education is said to have achieved its goal if 
the person in question has matured enough to havethe 
strength and will to carry on educating himself for the rest of 
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his life and to know how to do so. Self-education is a stren- 
uous business that requires contint ous self-perfection. 
For genuine self-perfection there must be a specific goal that 
a person sets for himself. A goal, of course, is the more 
lofty and noble, the greater service it does to the people 
and society. 

The great Russian physiologist Ivan Pavlov who studied 
man’s higher nervous activity in depth stated that man was 
a system (to put it more crudely, a machine) which, like 
any other system in nature, followed the laws unavoidable 
and common to all of nature; but it was the only system on 
the horizon of current scientific vision by the high capacity 
for self-regulation. While various self-regulating machines 
were fairly well known among the products of human manu- 
facturing, man as a system was self-regulating to the high- 
est degree, and also self-supporting, rehabilitating, cor- 
recting, and even perfecting. The one paramount, power- 
ful and permanently lasting impression from studying high- 
er nervous activity by our method was, he said, the enor- 
mous plasticity of that activity and its vast potentials; 
nothing ever remained unmoved or unyielding, everything 
could always be achieved if only the right conditions were 
met. , 

Today, through the efforts of many sciences to unravel 
the mystery of the human brain, the stage seems set for 
a more daring and penetrating look into that “black box”, as 
cyberneticians call it, which hides the “springs” setting into 
motion all that which we call “our thought process”. 

The latter is defined as a process reflecting objective reality 
and offering knowledge about properties, relations and 
interrelations in objective reality. 

Certainly, we still don’t thoroughly understand what is 
going on in the vast expanse of the brain —in this cosmos 
of the human organism —when we create, think, and work. 
Yet, empirical methods along with research and experiment- 
ation have provided a great deal of insight on the workings 
of the human brain and thought processes allowing numer- 
ous comparisons and helping identify ways to control at 
least some mental operations. . 

Backed by the great deal we know already about the brain 
and thought, we have the courage to act boldly sometimes. 
In any case, we not infrequently have a clear idea of what 
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should be delivered to the “input” to obtain what we need 
from the “output”. Roughly speaking, we are already attempt- 
ing to increase the margin of control over our thinking. 

The proverb has it that “he who has a big mind needs 
a bigger mind to run it”. What sets a genius apart from 
ordinary people is precisely his having that “bigger mind”. 
Isn’t that the reason why a first impression of a genius is 
one of so much ease and efficiency in utilizing all his think- 
ing abilities for creation? 

It is pertinent to ask: are similar controlling abilities 
perhaps trainable via special exercise or special methodolo- 


Lately there has appeared a new scientific discipline 
calling itself anthropomaximology. Through research on 
maximum physical, mental and intellectual loads and 
tensions anthropomaximology seeks to formulate for each 
person a scientific rationale for the life-style that would 
enable that person to achieve at reasonable costs to himself 
what is normally achievable at the cost of vast effort, if at 
all, by the “simple mortal”. 

The idea is extremely simple and can be reduced to devel- 
oping some universal algorithm (conventionally speaking, 
a set of rules) to assist an athlete, for example, or an astro- 
naut or a crop tiller or a present-day automated production 
shop employee in dramatically increasing his or her.creative 
potential. 

The English mathematician and philosopher Bertrand 
Russel insisted that creativity could be learned much like 
anything else. 

One well-known definition of creation describes it as an 
activity in whatever realm —scientific, artistic, production- 
al, technological, economic, political, etc.—that gener- 
ates something new. 

True, to produce something previously nonexistent is far 
from easy. But possible. People were and are doing this 
over and over and in the most diverse areas of human 
endeavor. 

To illustrate, let us take an interesting if all too familiar 
example from sports. 

The problem: to scout and train athletes who'can surpass 
the world champion in high jumping. 

How does one go about doing this? 
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Specialist-coaches established five criteria on which to 
base the formation of an outstanding high jumper: 

— from birth, to possess proper innate abilities (but this 
is not enough); 

—from an early age, to grow in an environment conducive 
to general physical development (not enough either!); 

—from an early age, to develop appropriate volitional 
and emotional qualities—persistence and tenacity, confi- 
dence without conceit, competitiveness in conjunction with 
comradery and team spirit (but this is not yet a guarantee 
of success!}); 

—from a certain age, to start specialized training on 
a systematic basis to hone the innate quality known as 
“springiness” (and even that is as yet too little!); 

—in good time, to start reviewing modern high jump tech- 
niques and perhaps even trying independent experiments in 
an attempt to improve on them (now that seems to sum it 
all up—the full set of necessary requirements). 

The famous Soviet mathematician, Academician Andrei 
Kolmogorov, Hero of Socialist Labor, Lenin and National 
Prize laureate, full member of the USSR Academy of Sci- 
ences, foreign member of the US National Academy, the 
Royal Society of London, and the Parisian Academy of 
Sciences, Professor at Moscow State University and —the 
distinction of prime importance to us now—a brilliant 
educator of upcoming mathematicians—argues that “the 
list of premises for shaping an excellent high jumper is 
applicable, if slightly modified, to molding a mathematician, 
physicist or biologist!” 

One would think, the scientist goes on, that here too the 
best result is achievable with a lucky combination of the 
five factors listed above. 

For a long time people have been searching for insights 
into the mysteries of creativity, for clues to the enigmatic 
world of revelatory decisions and discoveries. They thus 
have come to know and learn a great deal. Significantly, the 
people’s view of creativity has always been not that it is 
a privilege of a select few “creators”, but a great skill, for 
every master craftsman creates and so does anyone who works, 
as the Russian saying goes, not out of fear but because of 
his conscience. 

Peer into the treasury of folk wisdom—those collected 
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volumes of proverbs and adages —look up books of quotations 
that pool together the thoughts of the world’s greats about 
labor, skill, talent, perseverance, vigor, workmanship, 
ardor —everything bound up with man’s life and activity. 
Before you will open up such a mine of wisdom, such an 
extensive manual of correct actions, that nothing. more 
-could -be desired! 

Through an analysis of all quotations and advice, all 
recommendations and well-intentioned wisdoms, you are 
certain to come to the one and only conclusion: creation is 
above all the art of self-control. And this, as everybody 
knows, is an uphill battle! 

This awareness has led the author to write this book. 

. In it, he did not gather centuries of wisdoms, but neither 
.did he pass them by. 

In it, he did not sum up all successes of all sciences over 
all-of the history of exploring man’s creativity, but paid 
attention, of course, to some major break-throughs, notably 
in biology, medicine and psychology. 

In it, he did not give in to deep phylosophizing or sociolog- 
ical inquiry, but neither did he miss taking advantage of 
what Marxist-Leninist methodology has to offer along these 
lines. . 

In it, he did not examine in detail any physiological and 
psychological processes, but neither did he leave out some 
relevant explanations. 

In short, the author’s idea was to concentrate the reader’s 
attention on problems in becoming a creative and well- 
rounded person, while also trying to pack as much useful in- 
formation as he could into a book this size. 

As you read it you will realize how long the path is to 
Self-perfection. And how exacting! —or else what would be 
the point of giving extensive programmatic counselling if 
anyone could, just for the fun of it, climb up the ladder of 
their potentials, moving towards perfection and mastery of 
superb craftsmanship, toward the skill of discovering the 
“inknown and creating the innovative. 

Surely this requires more than just showing the way to go, 
for one needs prompting on how to surpass the obstacles in 
tt as much as he needs plain and simple help in going ahead, 
because every step forward in actual fact is worth a dozen 
programmes and instructions. 


2—0789 


what is genius? 


Genius is only a great aptitude for patience. 
G. Buffon 


Realize Your Potential! 


Genius is mainly an affair of energy. 
M. Arnold 


Five Sketches on Genius 


Genius is one percent inspiration and ninety-nine percent 


perspiration. 
T. Edison 


The question of who deserves to be classified as a genius is 
not as simple as it looks at first glance. To this day there 
has been controversy surrounding many names and the de- 
bate continues. 

True, there was an interesting if somewhat esoteric attempt 
to statistically interpret the results of a. poll on that score. 
The poll was conducted comparatively recently, early in 
this century, and found the following: 

Not more than 400 people genuinely deserve to be called 
“genius”, a drup in the bucket fer the five-millennia history 
of human civilization, averaging a bit more than one “un- 
disputed” genius per decade for the whole of humankind. Yes, 
we witness how lamentably few geniuses are born to us. 

Geniuses —markers of sorts in the advance of civilization — 
have at all times been alluring, alarming and even frighten- 
ing figures to the general population. Nevertheless, scien- 
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ifically credible writings on genius and geniuses have 
‘een few and far between. 

Maybe this is because those who study the concept of ge- 
-ius are unable to get to the heart of this all too complex 
thenomenon? 

Then what about the geniuses themselves? Couldn’t they 
ive us an account of their creativity and its underlying 
atterns and principles? Or didn’t they want to? Or don’t 
hey want to? After all, there exists the impression that 
eniuses deliberately guard their secrets, much like medi- 
val craftsmen did. 

Apparently, Alexander Grin, an early 20th century Russian 
ymantic, was right in assuming that “Pushkin understood 
erfectly that he was a genius. But he also had the intelli- 
ence and caution not to let anyone know. People are not 
wady yet to accept statements of this nature calmly”. 

Works of creative geniuses are interspersed with hundreds 
f confessions, explicit or implicit, about the agony of trying 
2 fathom what is happening “inside” them at the magic 
1oments of creative uplifts and illuminations. 
Philosophers, writers, psychologists and physicians dedi- 

ated ever so many of their works to the search for truth 
nout genius. But to this day, regrettably, we have widely 
‘verse views on that. 
Oddly enough, there are still people today who place ge- 
iuses in a class with mediums by whose good office some su- 
creme being communicates to us, simple mortals, the findings 
' its inimitable meditations. 

Others agree with Schopenhaur in assuming that the ge- 
ius is merely a child (... any child is to some.extent a genius 
ad any genius to some extent is a child. Their affinity 
1ows up primarily in their naivete and exalted simplicity). 

Incidentally, Kornei Chukovsky, a Russian children’s 
riter of national fame and a renowed child psychologist, 
so wrote in his book From Age Two to Five that “... begin- 
‘ag at the age of two, every child becomes for a short period 
‘time a linguistic genius... In fact, the young child is the 
uwrdest mental toiler on our planet. Fortunately, he or she 
»es not even suspect this”. 

Great mysteries lie hidden in children’s creativity —for, 
uerent in every child, is an inimitable creative laboratory 
aique unto itself, with unrestrained imagination, bound- 
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less and unstoppable in its flight. One needs only to review 
children’s drawings to see a record of the varied and many 
discoveries they make. 

Kornei Chukovsky said, “We would all be great chemists, 
mathematicians, botanists, or zoologists by the age of 
twenty if this burning curiosity about everything that 
surrounds us did not weaken after we have acquired the ini- 
tial and most essential knowledge for mere living.” 

Many support the theory on the hereditary nature of tal- 
ent. Its proponents argue that genius is passed down throvgh 
generations by heredity, increasing as if accumulating some 
mysterious type of energy from one generation to another. 
One has to say for the theory that quite a few facts apparent- 
ly support it. For example, the genealogical tree of Johann 
Sebastian Bach boasts of fifty six musicians, twenty of them 
outstanding. Generations of the Swiss mathematicians 
Bernoulli produced fourteen prominent scientists in two 
centuries. The families of Titian, Van Dyke, Darwin, 
Strauss, and Curie, to name only a few, were remarkable for the 
high “density” of talents. 

True, these facts can likewise be factually refuted. Exam- 
ples are the geniuses coming from ordinary families, with no 
outstanding persons whatever in three or four generations 
before or after. (It is a pity that, as arule, the roots of gene- 
alogical trees of ordinary families are not established with 
certainty. This is extremely unfortunate because, as suggest- 
ed by one genetic hypothesis on the nature of genius yet to 
be discussed in the coming chapters, “the divine gift” of 
a talent may unexpectedly flare up only on some parti- 
cular genealogic levels and totally fail to “work” on others.) 

The theory of “genius as a pathology” shifts to chance the 
responsibility for the rare phenomenon, making chance cul- 
pable for placing in possession of its chosen one a “properly 
disturbed organism”. . 

According to this theory, psychic disorders are particular- 
ly valuable in inducing genius. Goethe and Byron, for 
example, compared the state they were in when taken over 
by poetic creativity with the visions of lunatics. 

Based on this theory, the Italian psychiatrist Cesare Lom- 
broso built a full-fledged —and in his time very popular — 
theory which he presented in the book, The Man of Genius. 

According to Lombroso, the feverish state of a genius at the 
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time of creation is similar to maniacal excitement. And 
the telltale features of paranoia—egocentrism, an enhanced 
sense of self-dignity, persistence and insistence in whatever 
one does, no pangs of conscience, adherence to one idea, 
pride, striving toward a goal—he thought to be typical 
sharacteristics of the “ordinary” genius. 

Some of the supporters for the pathological theory of 
genius emphasized deviation from the norm in the physical 
parameters of the brain. They would weigh the brain, mea- 
sure its volume, count the number of convolutions in cerebral 
cortexes. Alas, following a series of notorious awkward ma- 
nipulations with genius brains which weighed much less than 
the average one, this school of thought lost its appeal to 
scientists. 

‘ An 418th century French philosopher, Claude Helvetius, 
jevised his own theory about genius. In his famous tract De 
}*Esprit he asserted that talent and genius as its supreme form 
were in no way dependent upon heredity: the sole determi- 
1ant of everything a person comes to be is determined by the 
2ducation and upbringing received during his life in society. 

Helvetius’ theory was manifestly anti-aristocratic. It 
postulated that all people have equal mental abilities at 
yirth and the same inherited capacities for development, 
wdinary people as well as the “purebred” offsprings of titled 
10bility. The concept won a large following in Europe for 
veing undeniably progressive, consistent with the advanced 
yerceptions of the time, spearheaded against feudal-estate 
nequality and embodying the intellectual aspirations and 
imbitions of the upcoming bourgeoisie. 

To sum up: we have examined five outlooks and none have 
‘xplained anything to us so far. 

Of late, scientists have been showing a renewed interest 
n the theory of genius chiefly motivated —in addition to 
‘verything else—by the pragmatic need to tackle problems 
n automating mental labor and design computer applica- 
ions to handle creative jobs in the development of artificial 
ntelligence. Furthermore, genius in today’s scientific par- 
ance, is a graphic model for studying man’s potentials in 
‘eneral. 

It has to be admitted, though, that cyberneticians did not 
ring us much closer to understanding genius either. Far be 
t from me to look into all the details of these recent inqui- 
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ries. Until the problem is resolved definitively, there are 
bound to be many vague definitions, uncertainties and 
obscure points in it. Then it will be all the more rewarding 
to turn at this juncture to the ideas of geniuses themselves 
and discussions of genius by the most authoritative students 
of creativity. To facilitate our understanding, however, 
both should be preceded by definitions of the key concepts — 
abilities, talent, and genius —as treated by Marxist psychol- 
ogists. 

Abilities are personality traits venting the power to per- 
form a certain set of activities. 

The level and extent to which capabilities are developed 
in a person are recognized by the concepts of talent and ge- 
nius. Since no objective criteria are presently available to 
define the appropriate level of abilities, further discrimina- 
tion between talent and genius will have to proceed not in 
terms of abilities, but in terms of the products of either’s 
activity. 

Accordingly, talent refers to a set of abilities, the activity 
of which generates a product distinct for its originality, 
novelty, high level of perfection, and social significance. 

Genius, the supreme stage that a talent can achieve, ren- 
ders major advances possible in a particular sphere of crea- 
tion, or “creates an epoch”. 

Many researchers assign a very large role to the uncon- 
scious element in creation, stressing the importance of 
intuition. Creation is no doubt a complex process whereby 
the creator perceives a goal, formulates a problem and seeks 
its solution. But intuition —the unconscious —is also essen- 
tially involved in the creative process. All its idealistic 
mystifications aside, intuition represents a special and 
hitherto poorly understood information activity of the 
brain. There is little doubt, however, that an intuitive 
decision arises solely by persistent thinking and the accu- 
mulation of past experiences. 

Gorky said that intuition originates from the store of im- 
pressions yet unshaped by consciousness and not embodied in 
a thought or image. 

Other major elements in the creative process of geniuses 
include imagination and fantasy, two mental activities 
involving change or transformation of certain perceptions. 

Imagination is the faculty of consciously recalling certain 
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components from one’s wealth of reminiscences and piecing 
them together into new psychological entities. 

Imagination relies basically on the use of a person’s sen- 
sory experiences. The raw material for imagination consists 
of memory images and personal perceptions and its source 
is always objective reality as transformed by human activity 
so that it assumes new aspects in man’s consciousness. 

Imagination is therefore little other than a transformative 
reflection of reality. Man can well imagine, for example, 
a flying blue elephant with enormous wings, fantastic-looking 
inhabitants of Mars, or characters from literary works. 

Given certain conditions, fantasy may grow to be creative, 
itself a basic constituent of the creative act. Back in his time, 
V.I. Lenin stated that the human mind approaches things 
in a way which allows “a vivid imagination” to fly away from 
life. Fantasy and imagination are qualities of such great 
value that it is absurd to deny them a role even in the most 
rigorous of sciences. “It is needed in mathematics”, Lenin 
said, “it would have been impossible to discover differential 
and integral calculus without imagination.” 

Men of extraordinary creativity have noted repeatedly { 
the influence of emotions on the efficiency of creation. 
Konstantin Stanislavsky considered senses the primary and 
most essential motive force of creation. The Russian sculptor 
Antokol’sky was of the same opinion: “Without emotions 
there is no work of art.” Ivan Pavlov addressed the youth of 
his day with a letter enumerating the principal qualities 
that make a scientist. “The third thing is passion” he said. 
“Remember, science requires your whole life. And even if you 
had two lives to give they would not be enough. Science 
demands of a man the utmost effort and supreme passion. 
Be passionate in your works and in your quests.” 

There seems to be a point to the saying that great minds 
are wont to be passionate about their ideas. A mind unin- 
spired by feelings, well, is a barren one. 

Being in a state of inspiration and creative ecstasy makes 
a person feel great joy, elation and happiness that is beyond 
compare. It is as though a creator gives up his I to merge 
with the object of contemplation and penetrate to the very 
heart of the phenomenon it represents. 

Overcome with ecstasy, a creator frequently goes off sing- 
ing and dancing. The famous chemists Gay-Lussac and 


24 What Is Genius? 


Davy actually broke into a dance in their study after making 
their discovery. Upon finishing his tragedy Boris Godunov, 
Pushkin wrote to a friend, “My tragedy’s finished; I reread 
it aloud, alone, and was clapping my hands and yelling, 
‘That’s Pushkin for you, that’s son of a bitch!” 

There seems to be general unanimity about the importance 
attached in creative art to the genius’ ability to assume a new 
identity. Outstanding creators often live out their work tothe 
extent that they involuntarily identify themselves with its 
personages and impute their own feelings on them. When 
Chaikovsky finished the last scene of his opera The Queen of 
Spades he entered into his diary, “I wept terribly when 
Hermann breathed his last.” As Gustave Flaubert described 
the scene in which the heroine of his novel, Madame Bovarie, 
poisoned herself, he took her sensations so much as his own 
that he himself developed unmistaken signs of poisoning — 
including sharp stomach pains, nausea and vomiting. 

It is not even unusual in the process of creation to project 
one’s feelings on nature or on the objects of research. The 
French sculptor Auguste Rodin made a revealing comment 
that he never changed nature. Even if he did, it was done 
subconsciously, at a creative moment when his vision was 
blurred by feeling, making him see nature through the 
prism of his emotions. 

True creators always feel a “primary”, seemingly instinc- 
tive need to create. Ivan Turgenev’s biographers recounted 
that he would take up the pen allegedly beyond his will, 
driven by inner compulsion. Leo Tolstoi said that he would 
only set to work when no longer able to resist the instinctive 
urge to write. 

Many researchers, and moreover the subjects themselves, 
often attribute geniuses success in creativity to their capac- 
ity for maximum concentration on the object: of creation. 
Helmholtz confided that he owed his success to prolonged 
concentration on some idea. Darwin wrote in his Autobiogra- 
phy, “I opened my first notebook for facts in relation to the 
Origin of Species, about which I had long reflected and never 
ceased working on for the next twenty years.” Pavlov referred 
to his Lectures on the Work of Cerebral Cortices as a fruit 
of unrelenting thinking for a quarter of a century. 

There is a widely held misconception that great discover- 
ies in art as in science have a way of simply dawning upon 
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geniuses, descending from “on high” or coming out of no- 
‘where. 

Admittedly, some creators experience the beginning of 
creative images and ideas as an invasion of their conscious- 
ness by some perceived (by them) alien force or a‘state of 
being “automatic” or “possessed”. 

Mozart, for one, depicts his creativity as a spontaneous 
interplay of images and ideas, their origin obscure and their 
ways murky. “Whence and how these come I know not nor can 
I force them”. This brings to mind Afanasiy Fet’s poet- 
ical line “I don’t know what song I'll sing you—only that 
a song is coming.” Turgenev said, “A novelist is positively 
possessed by something beyond him that pushes him 

' suddenly.” 
' Once Mendeleev, going without sleep for three successive 
days and nights, stood at his desk juggling in his mind 
‘various combinations of elements in an attempt to con- 
struct a table of them—but in vain. Finally Mendeleev 
went to bed and fell asleep at once. This is what he related 
upon waking, “In my sleep I saw a table with the elements 
properly arranged. I woke up, ‘wrote it down at once on 
a slip of paper and only at one point it proved later to need 
correction.” 

At first glance, the motives driving a creative person may 
‘appear to be unexpected and uncontrollable. Inreality, how- 
ever, the specific nature of a human need (for creation, in 
particular) is governed by the social nature of man’s activ- 
ity. 

The materialistic view of the motives behind creative 
efforts recognizes the existence of ideal drives, but goes beyond 
these all the way to their motivating socio-historical 
causes which are shaped in people’s minds into motives or 
drives either in the form of images and thoughts or in the 
form of volitive impulses. 

A vast number of creators and students of creativity set 
great value on the role of volition in the process of creation. 

Vissarion Belinsky, a mid-19th century Russian literary 
critic, believed that a strong will which was the key to over- 
coming obstacles, staunch convictions, and an enormous 
working capacity were integral qualities of a gifted person. 
He said that a genius “is a strong will that defeats every- 
thing, overcomes everything, while incapable of being bent 
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or pushed back... Will power is the most essential attribute 
of a genius, his measuring yardstick.” 

Erroneous are those who believe inspiration is akin to 
inactivity. It is not. Chaikovsky held inspiration to be a 
guest who does not like to visit the lazy, but readily 
visits those who summon it. 

Coming from Chaikovsky, these words ring true to form. 
Routinely he would sit down in the morning and write music. 
And so would Jack London sit down in the morning and 
write two thousand words, his daily stint. And when you sit 
down at the desk, says a creator, even if something goes 
wrong—you are still working. 

Really and truly, all things beautiful call for laborious 
effort and concentration. Without patience and perseverance, 
there can be no true genius either. 


Child Prodigies and Old Men of Genius 


It is perhaps safe to say that every man, however brilliant 
he might be, uses during his life no more than one billionth 
fraction of the potential of his brain. 


N. Dubinin 


One may review the diverse theories and the many varied 
outlooks on the nature of extraordinary abilities, but all of 
them combined will hardly offer the perception or —more 
importantly —produce the impression of man’s creative 
capacities that a few eloquent examples will. 

While some of them are widely known every new recourse 
to them makes us admire the potency of the human brain. 
And one other important thing: the range of human poten- 
tials is extremely wide in its expression over time, if one 
may say so. At one extreme, we constantly observe endow- 
ment in fairly young age; at the other, we see man’s ability 
to sustain the productivity of an exalted intellect well into 
old age. 

Here’s Champollion for you. At the age of sixteen 
he was spoken of as an extraordinary polyglot. Champollion 
lived up to his high reputation: twenty years later he deci- 
phered Egyptian hieroglyphs. 
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There are many such examples on record. Pascal, Leibniz 
and Gauss from early childhood astonished people who knew 
them by their mathematical abilities. Mozart’s musical gift 
surfaced by the age of three. The outstanding Russian paint- 
ers Karl Brullov and Alexander Ivanov entered the Acade- 
my of Arts at age nine and eleven, respectively. Edison made 
first discoveries while still an adolescent. 

In the same vein, scientists accomplish works of their 
lifetime in their young years. Andreas Vesallus, the reform- 
er of anatomy, wrote his treatise at the age of 28; Linnaeus 
conceived the plant classification system at 24; Newton intro- 
duced the law of gravitation before he was 25 years old; by 
the age of 28, the founders of the law of conservation of ener- 
gy Meyer, Joule and Helmholtz have completed their dis- 
coveries. 

The notion is sometimes contested on the ground that this 
is all ancient history and, while these things did happen in 
the past, they are not applicable in our day when science 
is omnipresent and mass education a fact of life. 

No, they are not. And moreover one very curious pattern 
has been emerging. 

The prominent physicist Enrico Fermi scored early suc- 
cess gaining a professorship and the reputation of a major 
atomic physicist at the age of 25. At 28 years, Irene and 
Frederic Joliot-Curie approached the discovery of artificial 
radioactivity. The father of cybernetic science, Norbert 
Wiener, made his entry into science in his childhood. He 
later related the experience in his | ook Ez-Prodigy. 

Similarly, Lev Landau was an “over-precocious” scientist 
who headed a chair of theoretical physics at 24 years of age; 
the following were major success stories before age 30: 
Nikolai Vavilov, a botanist; Igor Kurchatov, a physicist 
and Alexander Yakovlev, an aircraft designer. 

Sergei Mergelyan, a well-known Soviet mathematician, 
enrolled as a sophomore at the University of Moscow's 
Department of Mathematics and Physics when he was only 
sixteen years old and was accepted into a graduate school 
while still a student. He took only one and a half years to 
write his Candidate of Sciences thesis, for which the Univer- 
sity Scientific Council awarded the 20-year old graduate 
student a Doctor of Sciences degree, for so high was the 
standard of his thesis. 
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Another noted mathematician, Sergei Sobolev, who by the 
age of 25 was a professor and corresponding member of the 
USSR Academy of Sciences, also amazed everybody by his 
extraordinary abilities. 

In 1968 a Lenin Komsomol prize in science was awarded to 
the young Byelorussian mathematician Vladimir Platonov. 
As a fifth year student, he addressed the National Mathe- 
matical Conference with a report on topological groups. 
Thereafter Platonov won a D.Sc. degree at 26 and was voted 
Academician at 32. In the opinion of top-ranking Soviet 
scientists, he was one of the most talented young mathema- 
ticians ever in our country. 

Nikolai Bogolyubov, now the nationally famed mathema- 
tician and physicist, Academician and Director of the Joint 
Institute of Nuclear Research at Dubna, set a “record” of 
sorts: he was the youngest student at the Kiev T.G. Shev- 
chenko State University, receiving his diploma at the 
same time that his passport was issued at the age of 16 
(in accordance with Soviet law). : 

At the same University of Kiev there appeared in 1968 
a twelve-year old student, Sasha Dvorak, who had passed 
the entrance exams with excellent grades. That year the 
competition for enrollment was very tough, with just as 
many spots in the Department of Mechanics and Mathematics 
as there were gold-medal-winning students willing to fill 
them. It must have been a real challenge to take exams in 
the “gold” flow of applicants for university openings. 

Professor I.I. Lyashko, Dean of the Mechanics and Mathe- 
matics Department who interviewed Dvorak, reported on 
his “well-expressed penchant for life sciences and extraordi- 
nary memory”. Before enrollment, Dvorak had attended 
school in Makeevka, a Ukrainian mining town, completing 
two grades every year. 

Keeping him company among university entrants were other 
“under-age” youths, for example, 14-year-old Marina Burik. 

In 1972, Sasha’s sister 13-year-old Tanya Dvorak was enrol- 
led in the same department at the University. At seven, 
normally the age of first graders, Tanya was in the second 
grade; after finishing it she passed right to the fourth 
grade, and then from the fifth to seventh year. She graduated 
from school with a gold medal. And the youngest Dvorak 
brother, Vladimir, followed in the wake of his elders. He, 
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eight years old, was already in the fourth grade at school. 

The University of Kiev is no exception in this sense. 
The youngest student at the University of Kuibyshev was 
14 years old (in 1970). This was freshman Ilya Frolov, the 
only one among the year’s applicants to have received excel- 
lent marks on exams in all three major subjects. Signifi- 
cantly, he entered the University already familiar with the 
first-year course in higher mathematics. He went to school 
at 6; in the fourth grade he also completed the program for 
the fifth grade, and then from the eighth grade moved right 
into the tenth. Interestingly, the school he finished was 
an ordinary one and not a special mathematical school. 
Furthermore, all in the Frolov family were trained in the 
humanities. 

We referred earlier to children as potential geniuses. 
Everybody seems to believe in children’s native ability, 
since it was long ago noticed that the younger the age group, 
the more frequently bright and gifted individuals occur among 
them. It is tnetefore no accident that a World Assembly of 
the International Organisation for Preschool Education 
confirmed that progressively expanding observational evi- 
dence on children makes increasingly obvious the crucial 
importance of the first few years of life. The observations 
indicate the early years in a person’s life are characterized by 
wealth of talents that were previously unsuspected. 

Latter-day genetic evidence compels us to reckon with 
the hereditary diversity of humankind. But concurrently it 
makes us wonder if endowment can be inherited. On the other 
hand, geneticists themselves keep telling us, “If mankind 
has been held back in its development so far; it is surely 
not for a lack of talent but because we do not provide ade- 
quate conditions sufficiently early in life forit to develop 
and demonstrate its giftedness and also which nourish a love 
for the activity and fruits of a given talent.” 

Psychologists found adolescents and youths to be subject 
to a sort of “obsession” —something propelling them to an 
impressive level of creative performance. One manifestation 
of the “obsession” is “being engaged with extreme intensity 
in some subjects while showing a ‘cool’ attitude to those 
perceived as ‘uninteresting’.” 

A lot is being Said and written today about early develop- 
ment of creative capacities. Eight-year-old painters, ten- 
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year-old poets, thirteen-year-old university students, sev- 
enteen-year-old graduate students, and twenty-year-old 
doctors of sciences whose abilities defy our conventional 
yardsticks and refuse to fit in with the customary tenets of 
our secondary and higher school education. Oleg Churba- 
nov went to school at the normal age for all boys. and girls. 
He was a normal boy, he studied, frolicked, did his home- 
work, played games. His teacher noticed his high learning 
powers in all subjects. Some time later, on a Teachers’ 
Council decision, a special board gave Oleg the first-year 
quizzes and passed him to the second grade. 

Chemist Zinaida Potryasova, the vice-principal of Oleg’s 
school, paid attention to the extraordinary learning ability 
of her student and asked him along to her seventh-grade 
chemistry lesson to introduce him to chemical experiments. 
Oleg liked chemistry so much that he missed not a single 
lesson until the school-year ended. The second-grader did 
not just “attend” chemistry class with children twice his 
age. He was not merely on par with them, but he became 
very good at theory, solved problems quickly and before long 
had “adult” inorganic chemistry text-books and Chemistry 
and Life issues on his book-shelves at home next to Kornei 
Chukovsky and Arkadi Gaidar, and a large Mendeleev 
periodic table pinned to the wall. The result was that Oleg 
Churbanov, a boy of eight, excelled in seventh-grade chem- 
istry and was invariably summoned to the fore whenever 
his class-mates failed to answer a question and had to be 
rescued. 

A still more spectacular case is Daiga Grundmane, a gradu- 
ate of a high school in Riga. At sixteen she actually 
authored a complex theorem with elements of algebra, ge- 
ometry and combinatorial analysis. Experts believe that 
girl’s forte lies in her unconventional reasoning, giving 
her insight into the hidden essence of problems. 

A sceptic might take issue saying okay, but she’s a very 
special case, as are all of the examples you've cited. So far 
so good: they are. But what about a report in one of our 
Soviet national newspapers about scientists staging a fas- 
cinating experiment in an attempt to probe the depths of 
children’s abilities and capacities. Incidentally, the test 
went on record in a film titled “2 x 2 = X”. The newspaper 
recounting the experiment went on to ask if it was a good 
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teaching practice to reiterate to first-graders, in the age of 
space vehicles as in the former times of the hoe, that two 
times two was four? Perhaps they can cope with the concept 
of equation —and that’s what’s so frightening to ourselves, 
pops and moms? Just what does it mean to be seven years- 
old? Already or not yet? Before or past the critical age? 

At school No. 17 in Kharkov, where the camera glimpsed 
these funny episodes, something utterly amazing was going 
on: tiny first-graders surely and confidently operated negative 
values; dozens of little hands were shooting up eagerly and 
impatiently: “Ask me! Ask me...” Well, they are asked what 
number comes before “n” and what other number before 
“minus n”? And again, a stockade of raised little hands. The 
children, mind you, were ordinary school kids from an 
ordinary city neighbourhood. 

Academician A. Petrovsky, full member of the USSR 
Pedagogical Academy, presented a paper on the successful 
reading instruction of four-month-old babies even before 
they learned to speak to an international psychologists’ 
gathering. The paper did not shock many, but merely pro- 
voked a normal argument about it. Presumably, then, it is not 
a hopeless venture for parents to start teaching their chil- 
dren from nearly infancy all the knowledge they accumulate 
year after year in school (e.g. reading, mathematics, handl- 
ing mini-computers). 

I remember watching babies barely two weeks old swim- 
ming and kids of kindergarten age learning three-meter spring- 
board diving. One couple, the mother an internationally 
‘amous gymnast and the father an equally popular soccer 
player, first exposed their daughter to gymnastics a few 
months after she was born. 

Recently, someone even introduced the expression “a sys- 
tem for molding child prodigies”. Is there any rationale for 
such a system? The psychologists, basing themselves on the 
“Mmpressive body of experimental evidence ayailable to them, 
answer with a decisive “yes”. Adults have underestimated 
_hildren’s capacities for too long. “A-ah, what do they know 
—they’re just kids!” was a commonplace adult attitude 
o children in the past. Many of us have not shaken off that 
-iew even now. Nevertheless, little children and even babies 
eem capable of knowing and perceiving a lot more than 
ve Can imagine. 
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Our adult mind, because it evolved during different times 
and is concerned with another set of questions and problems, 
finds it incomprehensible that little ones should be able to 
make confident and homely use of sophisticated terms. 

Haven't you paid close attention to your school-age chil- 
dren and didn’t the Same thing strike you about them too? 

Phonemic word model ... We, today’s adults, hardly ever 
heard anything like that, while today’s children manipulate 
such-like notions with fall competence. And not just manip- 
ulate but also reflect on them: “Sure math is a very impor- 
tant science but language is crucial because nothing can 
matter more than communication that lets people under- 
stand one another.” Don’t be surprised to hear precisely these 
words coming from a child. 

The film crew of “2 x 2 = X” (incidentally, one of them, 
A. Dusavitsky, was contracted by Znaniye Publishers for 
a book, just out under the title The Riddle of the Phoenix 
Bird—enjoyable and exciting reading!) show remarkable 
results of one experiment. Third-year school students 
instructed under an experimental program, “ordinary” 
eighth-grade students and college undergraduates were given 
the same test. 96 per cent of the answers of the third-graders 
were correct, 44 of those of the eighth-graders, and 98 of the 
college students. 

Who can disagree with the author of a newspaper review 
on the film which stirred so much public discussion when he 
writes “The truly boundless capacities of a child’s mind are 
only just beginning to open up to the scientists’ inquisitive 
gaze!” 

Yes, children’s gifts know no bounds. Or else how can a 
boy build a model of an extra-terrestrial station that leaves 
adult designers gaping in astonishment? Or a preschool girl’s 
poems that enrapture professional poets? Or a boy in the 
fifth grade at a musical school who wins a prestigious inter- 
national contest and has celebrated musicians speaking of 
him joyfully as having “the gifts of a genius”. 

What makes us wonder at the early development of chil- 
dren is our naive assumption that it isa result of some extra- 
ordinary properties and the innate gifts unique to latter- 
day children alone. But, as rightly perceived by the histori- 
an and author Natan Eidelman, this was the case in the 
past too. “... Who were then those seventeen-year-old officers 
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and men of letters or twenty-year-old generals?” —he reason- 
ably asks. —‘Or at the other end of the social spectrum, 
sixteen- to eighteen-year-old fathers and mothers of peasant 
families? ... The peak of abilities which, as modern science 
has found, falls within the age of twelve to fourteen must 
have come in those years maximum close to the social peak, 
with consequences that were diverse but chiefly benevo- 
lent...” 

Presently, childfeni’s early development is stimulated by 
social conditions. This is not to suggest that every young boy 
and girl make an entry into society earlier than in previous 
days as a socially mature and fairly competent member. If 
anything, the opposite is now the case, because of the greater 
complexity of life in today’s society and of the spiritual and 
material spheres. On the other hand, socialist society is 
inherently concerned for the rapid and all-round develop- 
ment of not only its economy and culture, but also of man 
himself as its primary productive force and supreme value. 
Our society finds it all-important-that the “peaking capaci- 
ties” and the “social peak” should not be overextended in 
time — then the consequences of it will be extremely beneficial, 
in that society will receive vigorous and creatively endo- 
wed builders of communism well-guided in their occupation- 
al careers and ready for socially useful labor. 

Now, how long can man’s creative capacities hold out? 
How long can the human brain remain active until it begins 
to be affected by age? : 

A more extensive discussion on this is in the section “Thou 
Shalt Not Fear Old Age”. For now, let us note that 
gerontologists offer their own evaluations of old age. To 
them, 45 to 59 years is middle age, 60-74 years is elderly 
but by no means old age, which they believe begins at 75. 
And over 90 years old —weli, they are individuals of great 
longevity. 

It has been ascertained that age-related metabolic changes 
in the brain gradually erode man’s mental faculties. 

But here, just as everywhere else, Nature has surprised 
us. Available evidence reveals in many of the nonagenarians 
a relatively high level of functional activity for the major 
body systems and especially the central nervous system. 
The latter proves generally to be the most stable, as also 
the most long-living single system. It thus compensates 
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the brain for the relative decline in activity through a pro- 
gressive restructuring of some specific cortical fields that 
takes place over a number of years, thus enabling the peo- 
ple of a venerable age to work productively and moreover 
demonstrate outstanding creative capacities. 

One other important circumstance: many people who spent 
their whole life doing hard work can maintain the tenor not 
only in their mature years, from 41 to 71—the years of 
wisdom—but much beyond that period. 

Recently our psychologists completed a fascinating study. 
Upon examining about 200 biographies of famous painters 
and sculptors who lived to be 70 years old or more, the re- 
searchers found that, with a measure of conventionality, 
they fell into four groups. 

The first group included the painters reputed to have 
enjoyed an early bloom (25-30 years) but a fast decline 
(40-50 years) of their creative vigor, e.g. L. Knaus and 
J. Jordaens. 

The second group is of early bloomers. (25-30 years) who 
maintained a high level of creativity into advanced age, 
e.g. C. Monet and J. Houdon. 

The third group: late bloomers (after 40 years) with 
a fast decline, e.g. E. Degas and A. Rodin. 

The fourth group: late bloomers (after 40 years) who sus- 
tained their creative energies into old age, e.g. Titian and 
J. Corot. 

The most numerous were Group 1, 38 percent and Group 4, 
30 percent, followed by Group 2, 20 percent and Group 3, 
12 percent. The group of painters who were creative into old 
age is rather numerous. 

It would be alluring to find thoroughly documented cases 
of long-lasting creativity in a person, say, fromchild prod- 
igy to avery old age —a creative life-story closely followed 
and minutely analyzed by specialists. Regrettably, such 
evidence is hard to find if it exists at all. 

Yet for our purposes, a few examples will suffice of people 
who lived a long life maintaining their working and creative 
vigor all along. 

A Soviet citizen known as the “Earth’s Patriarch”, 167- 
year-old Shirali Mislimov, was relatively brisk for his age: 
he gardened and with enviable patience pruned and trim- 
med trees and took away brushwood. “The eldest of elders” 
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would willingly fall into conversation. What is the secret 
of his long life? In his own view, the secret is as clear as 
day: work hard! 

The composer and conductor Igor Stravinsky remained as 
creative as ever at 88, continuing the eternal search for orig- 
inal ways of expression, for untrodden paths in music. 
One would have thought that until his last moment (he died 
in 1971), Stravinsky lived for one thing only —to re-emerge 
as a musician each time in a new quality and never fail to 
sound fresh and innovative. 

To live nearly a century and maintain one’s youthful 
creative prowess—this quality deserves special respect and 
admiration. Once again, we see that man’s capacities are 
truly inexhaustible! 

Pierre de Beranger remained active until 77 years old; 
Leo Tolstoi until 82, Victor Hugo until 83, Ivan Pavlov 
until 87, microbiologist Gamaleya until 90; Diogenes of 
Sinope, Democritus, Titian and Michelangelo displayed 
creative vigor beyond their eightieth year; Bernard Shaw 
was still creative at 94... . 

The list can go on and on. The examples are many. But all 
of them convey one message: our capacities extend far beyond 
‘the usual limits. 


Phenomenal Memories 


The true art of memory is the art of attention. 
S. Johnson 


Several years ago, a major contemporary mathematician and 
cybernetician John von Neuman made a sensational announce- 
ment. He estimated that the human brain can, in princi- 
ple, hold about 10° units of information. Translated into 
plain language, this means that every one of us can memo- 
‘tize the whole information content of the millions of vol- 
‘umes kept at the world’s largest library, the V.I. Lenin 
State Library in Moscow. 

_ At first glance, the statement above sounds as fantastic as 
the calculations that support it. But not if we turn to facts, 
specifically those regarding phenomenal memories that stun 
‘the imagination and defy comprehension. 


Ae 
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There have been people with phenomenal memories in var- 
ious epochs who remembered different things in many differ- 
ent situations. 

Historians tell us that Julius Cesar and Alexander the 
Great knéw by sight and by name every single one of their 
soldiers, up to an impressive 30 thousand men. The Persian 
King Kyros the Great was known to have a similar capacity. 
Each of the Greek capital’s 20 thousand inhabitants was 
familiar to Themistocles by sight and name. Seneca had no 
difficulty repeating 2000 totally unrelated and absolutely 
separate words he heard but once. 

The mathematical genius Leonard Euler had a stunning 
memory for numbers. He could recall, for example, the first 
six powers of all numbers up to one hundred. Academician 
A.F. Ioffe used the logarithmic table from memory. Anoth- 
er brilliant Soviet scientist, Academician S.A. Chaplygin, 
could give without fail a phone number he had called only 
once, five years earlier and even that by accident. The 
great Russian chessplayer Alexander Alyokhin relied on his 
memory for “blind” games against 30 to 40 opponents. 

The examples above are of the people who can be said to 
have left their mark on history. Not that ordinary people 
are much different in this respect: they too register in their 
life events and impressions by the million. In fact, it is this 
storing-up of reminiscences that makes our intellectual 
wealth illimitable. 

Man’s memory records with unfading excellence the sunset 
colors of a particular evening or barely perceptible events, 
or words and sounds —everything that leaves a trace, that is 
involuntarily noticed by him and singled out from the ocean 
of life. Here again, many surprising things can be observed. 

In one of his lectures, Professor V. V. Solodovnikov 
‘related the case of six bricklayers who under hypnosis had 
told about the shape of the crack in the sixteenth brick, 
fifth row, eastern wall, at number so-and-so in street so-and- 
so. They did that half a year after they built the house, after 
thousands of different bricks passed through their hands! 

A certain E. Gaon learned by heart all 2500 books he -had 
read during his life. More amazing, he could recite without 
a moment's hesitation any excerpt from any of these. It is 
said that Leopold Held, the treasurer of the Polish soccer 
club Gornik, remembered all the scores and moreover all the 
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details of every game. Once ina TV programme the narrator 
casually asked Held if he remembered the score when Gor- 
nik had played Odra from Opole 4 years ago. The instant 
reply was, “We won, 4—0, the day was 18 August, 27 
thousand fans attending, and the overall profits were 235 thou- 
sand zlotys. Pohl scored three times and Szoltysiak once ...” 

Hidaki Tamoiro, a 50-year-old resident of Yokohama, 
memorized “pi” up to the 1515lst decimal place. Try and 
write down: n = 3.141... and so on to the 151541st decimal 
place! Tamoiro “extracts” the figures from his memory by 
groups of one thousand. The whole demonstration of the “pi” 
value takes him 3 hours 10 minutes. The answer was veri- 
fied for accuracy on the computer on the spot so that any 
mistake or fraud would be detected. 

Not so long ago the media in many countries aired reports 
about the phenomenal memory of one Iktadore Hussein 
Quadry who can answer questions instantly concerning his- 
torical dates, events’ and the persons involved. Quadry’s 
exceptional memory retains the dates of birth and death of 
many celebrated people from history. What absolutely 
defies the imagination is that he has compiled for his own 
use a special calendar in Islamic (Muhamaddan) chronology. 
It comprises two sequences. One is arranged in 100-year 
periods and records by months the weekdays and dates from 
1901 through 2000 including all memorable events. The other 
begins with the year 1501 and ends with 2070. It is orga- 
nised into days, weekdays, months and dates of birth and 
death of outstanding personalities. There is an extra-period, 
in addition to these two, which starts in the first year of the 
Christian era and, by days and months, is calculated ahead 
to the year 3000! 

Cases of exceptional photographic memories are particu- 
larly fascinating in people of the arts. 

The French illustrator Gustave Dore, who won a world 
fame for his drawings of F. Rabelais’ Gargantua and Panta- 
gruel was once asked by his publisher to reproduce an Alpine 
view from a photo. That day Dore went home leaving behind 
the photograph. The next day he returned with an exact 
copy. It is generally known that the best portrait of Presi- 
‘lent Lincoln was painted by a provincial admirer —an 
‘inknown artist from New Jersey. The enthusiastic Lincoln 
“an had seen the president only once. Grief-stricken at the 


38 What Is Genius? 


news of Lincoln’s assassination, he found consolation in 
drawing his portrait from memory. 

The Russian painter Nikolai Ge reproduced from memory 
to the last detail a room in one of the Petergof palaces. “In my 
head, in my memory I brought home the whole background 
for the painting ‘Peter I Interrogates the Tsarevich Alexei 
Petrovich in Petergof’, complete with the fireplace, cornices, 
four paintings of the Dutch school, chairs, ceiling and 
lighting. I’ve been in the room but once, I deliberately 
went there only one time so as not to smash the impression I 
carried out,” the painter wrote later. 

A creative artist can perform miraculous feats of memory. 
Everyone knows that Beethoven composed music after he 
went deaf and that the Russian actor Ostuzhev after he lost 
hearing remained on stage to make himself unforgettable 
as a great tragic actor. But then only a few people know 
Lina Po, a superb sculptress and our fairly recent contem- 
porary who died in 1948. She suffered a total loss of vision 
and yet sculpted lovely figurines and portraits—more than 
a hundred in all. She somehow managed to recall from 
memory a pre-conceived work, fully preserving it, not losing 
a trait, nor a single detail, and utilize her fine sense of touch 
to carve it out in substance. 

Turning to musicians, Mozart could accurately record 
a large and complex piece he had heard but once. Russian 
composer Alexander Glazunov reconstructed with remar- 
kable ease and completeness once-lost musical scores. 

A funny incident from the biography of Sergei Rachmani- 
noff, the outstanding Russian pianist and composer, is 
recounted by many authors. Alexander Glazunov, then 
already a celebrated musician, was on his way to visit 
Sergei Taneev, a fellow-composer who was Director of 
the Moscow Conservatory, to show him a piece he’d just 
finished. Taneev, an inveterate practical joker, hid young 
Sergei Rachmaninoff, then a Conservatory student, in the 
room next door. Shortly after Glazunov finished playing, 
Taneev called in Rachmaninoff. The young man sat at the 
piano and played the whole composition back to the bewil- 
dered Glazunov. The composer was astounded: the student 
could not possibly have known the work since the author 
had not shown the notes to anyone. 

Stunning as they are, even these feats of clearly exception- 
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al memory do not represent limits to man’s memorizing 
capacity. There is the familiar case of a Moscow newspaper 
reporter and memory artist, Shereshevsky, whom Professor 
A.R. Luria, a psychologist, had been able to observe closely 
for nearly three decades. The man’s extraordinary memory 
ranks unquestionably among the most powerful of all cases 
ever reported. And as far as limits go, his memory had prac- 
tically none. 

Shereshevsky would carefully look at a table of numbers 
written on a blackboard, shut his eyes, open them again for 
an instant, turn away and reproduce on cue the written lines 
by filling the numbers into empty boxes on a neighboring 
board, or quickly recite them one after another. He had 
no difficulty filling in empty boxes of a table numbers that 
had been given to him at random or reciting a line of figures 
presented to him in a reverse order. Just as easily he could 
recite the numbers making up a given column, “read” them 
diagonally or combine solitary figures into a multidigit 
number. 

He memorized a table of 20 numbers within 35-40 seconds 
and 50 numbers in 2.5-3 minutes. A few months later he 
could “recover” the tables from memory just as completely, 
taking almost the same amount of time. 

How did the man manage this? By his own account, he 
never ceased seeing in his mind’s eye the table as written 
on the blackboard. He closed his eyes to “imprint” it in 
his memory. All he had to do later was merely to read it out 
sequentially enumerating the numbers. This he did not do 
as ordinary people would, by recalling strings of written 
characters. Instead he just “looked” into his memory and it 
was his way of looking that made a difference. 

Shereshevsky turned out to be one of a group of people, 
which also included composer Alexander Scryabin, who 
retained an outstandingly vivid form of integrated, or 
synesthetic sensitivity, whereby each and every sound 
immediately induces an experience of light and color and 
perhaps even taste and touch. The synesthesias provided the 
kind of background for memorizing which offered additional 
“redundant” information, making the memorization accurate. 

..."T recognize not only by images but always by the 
entire set of feelings that elicit the image.” 

As soon as Shereshevsky heard or read anything, he imme- 
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diately converted it into a visible image of a corresponding 
object or scene. The image was vivid and enduring in his 
memory. “Even numbers look like images to me... ‘7’ is 
a moustachioed man, ‘8’ a plump woman ... and I see ‘87’ as 
a plump woman and a man twirling his moustache.” 

Did Shereshevsky ever experience “forgetting”? He did, 
but in a rather unusual way. Forgetting occurred whenever 
he “positioned” his images in a way that made them poorly 
visible, as if in a dimly lit spot; then the image would not 
be captured in the read-out: Shereshevsky would “pass it by” 
without noticing. 

Once he and Professor Luria were walking someplace from 
the Institute of Psychology. “You won’t forget the way back 
to the Institute, will you?” asked the Professor. “How can 
I forget it?” was the reply. “You see that fence over there, 
it’s so salty to the taste and so rough, and it gives off such 
a shrill and piercing sound.” 

Flooding the reader with so many examples in this chap- 
ter has been quite deliberate: I felt it necessary not only to 
show the tremendous range and extent of exceptional memo- 
ries, but also to lead the reader to some conclusions. 

Memory is the brain’s basis for creation. Even in antiqui- 
ty, people had an excellent idea about the role of memory 
for man. Aeschylus wrote in Prometheus: 


...here, I should repeat your knowledge to you, 
If I spake aught. List rather to the deeds 

I did for mortals... 

I... devised for them . 

Number, the inducer of philosophies, 

The synthesis of Letters, and, besides, 

The artificer of all things, Memory, 

That sweet Muse mother. 


Without the mother of Muses no fruitful mental activity 
is possible. The majority of outstanding talents and geniuses 
possessed brilliant memories. Scientists confirm: there is 
a direct relationship between the degree of talent and the 
scope of memory. 

“... In memory, there’s such a hidden might that brings 
back images and multiplies them...” — said one contempo- 
rary poet. 

It is stated that geniuses without good memories are 
non-existent. Although I shall note in parenthesis that there 
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have been people—as you know—endowed with extraor- 
dinary memory who nevertheless did not contribute to man’s 
stock of masterpieces. On the contrary, there have been 
brilliant creators with a memory that leaves much to be 
desired. As we see, the relationship is not always a clear 
straight line: memory —talent, talent —memory. 
Admittedly, the discussion here has highlighted the 
“peaks” on the chart of human memory capacities. But we 
would like you to treat them with neither mystical fear 
nor condescending smiles. What these people accomplished 
was far from simple. Most importantly, however, is that 
if you unite all the summits into a single mountain chain, 
this will give you a persuasive, if somewhat original concept 
about the ceiling of our memory capacities. 
_-Everyone understands that a phenomenon is a phenome- 
non. For our book, the point must be made right away, in 
its very first pages, that our goal is to ascend the ladder of 
potentials. Clearly, only a few—not all—can expect to 
approach the peaks. We want to deepen, improve, expand, 
and—the word needn’t frighten you—to “phenomenalize,” 
yes—to awaken everyone’s dormant capacities, to help 
people achieve the unusual —a task we can all accomplish. 


Mathematical Wizards 


How many roubles would two thousand besoms and five 
hundred brooms cost at three half-kopecks per hundred? 


Old Russian Riddle 


No other capacity of our brain seems as amazing as the 
mysterious powers of mathematical whizzes. 

The lights go out in a theater. On the stage, brightly lit 
with footlights, enters a man in a formal black suit —neither 
a circus artist, nor pop singer. In his hands he is holding an 
eraser and chalk, both somehow unusual to see on stage. 

The show begins. Hundreds of spectators are watching 
the performer with unflagging attention. 

—‘Will you please give me,” the entertainer addresses his 
audience, “a multiple digit multiplicand and multiple digit 
multiplier and kindly join me in trying to find their product.” 
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—‘One million five hundred ninety four thousand three 
hundred twenty three times three thousand four hundred 
fifty six”, someone from the room calls out. 

A few seconds later the result is on the blackboard for 
everybody to see—9o 509 980 288. 

The artist waits patiently while the spectators multiply 
the figures on paper. After that he also gives all the inter- 
mediate results of the multiplication series. 

What sort of a gift is this? No description, no first-hand 
account can adequately convey the full impression. One 
has to see it live to appreciate how fittingly the epithet 
“math whiz” applies here. 

What follows is the account of the test that a researcher 
gave Mrs. Osaka. She was asked to square 97 and raise the 
same number to the tenth power. She did that instantly. 
Then she was asked to extract the sixth root of 40 242 074 
782 776 576. She replied at once and unerringly. 

In 1927 Dr. Osty and mathematician Saint-Lagay exam- 
ined the blind counter Louis Fleury. Among the problems 
presented to him was this one: find the cube of a given num- 
ber and a four-digit remainder. 

The number given to Fleury was 707 353 209. He figured 
it-out and came back with the solution in 28 seconds: 
891 cubed and 5238. He was then given the number 211 
717 440. The reply came in 25 seconds: 596 cubed and 8704. 

Arago and Goldstein, both speed counters, were very 
popular in the USSR in the 20’s and 30’s. The posters of 
the time billed them thus: “Arago, a genius of world cal- 
culation; Goldstein, a masterpiece of memory.” Quite often 
they would compete with each other in lightning calcula- 
tions in front of various audiences. Goldstein lived to a very 
old age and at 80 he still demonstrated his unique capability 
successfully. 

Aaron Chikvashvili, a Georgian, swiftly manipulates 
multidigits in his mind, his “computing mechanism” showing 
no signs of fatigue or error. 

Once his friends decided to test the capabilities of the 
math whiz. The task was extremely rigorous: to count the 
words and letters in the commentary during the second pe- 
riod of the soccer match between Moscow's Spartacus and 
Dynamo from Tbilisi. Simultaneously, the commentary was 
recorded. The narrator barely said his last word before the 
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answer came : 17 427 letters, 1835 words. The check took 
five long hours, only to find the answer was correct. 

The kind of problem especially popular with math wizards 
is that based on calendar calculations. They mentally hop 
over centuries and millennia, tackling along the way the 
intricacies of hundreds of relationships (a week consists 
of 7 days, a day of 24 hours, an hour of 60 minutes, and so 
forth). They can accomplish in a few seconds hundreds of 
operations and in the end report that January 1st of the 
year 180 was a Friday. All this is done with proper conside- 
ration of the leap years, the calendar change of 1582, and 
similar intricacies. They can tell you, for example, how 
many seconds passed from Nero’s death to the fall of Con- 
stantinople. Once, over a chat, two speed counters, Inaudi 
and Dagbert, enjoyed themselves bandying back and forth 
questions like which day of the week would October 13th 
of the year 28 448 723 be? 

Now we even seem reasonably certain about the unofficial 
world record holder in counting aloud. He is Willem Klein, 
a Geneva-based Dutch mathematician on the staff of the 
European Organisation for Nuclear Research. He extracts 
the 23rd root of a 220-digit number in 10.5 minutes and 
even demonstrates this feat: he asks someone in the audience 
to think of a six-digit number, have a computer raise it to 
the 37th power and give him only the result —a 220-digit 
number written on several blackboards. By a purely mental 
process, Klein extracts the 37th root of this numerical 
monster and states his result —the original six-digit num- 
ber. The whole operation takes him 3 minutes 26 seconds. 

Some of the problems that math whizzes crack all too 
lightly in a matter of seconds would, mathematicians tell us, 
require many months of ordinary calculations whereafter 
a lengthy period would be needed or a computer would have 
to be used to verify the results. 

What methods do the mathematical wizards use? Is their 
particular “gift” conferred to them in childhood or adoles- 
cence, or acquired and developed through life-long exer- 
cise? 

Attempts have been made to explain the capability as 
a product of an exaggerated memory which psychologists 
term “hypermnesia”. Surely, to an extent, we are dealing 
here with an expression of a truly formidable memory and 
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yet essence of the phenomenon cannot be explained by 
memory alone. 

The story goes that Gauss’ father would pay his workers 
on weekends adding the overtime pay to their daily earnings. 
Once, after Gauss the father completed his calculations, the 
child who had followed it all along, then barely past three 
years of age, exclaimed: 


— Dad, your sum’s all wrong! This is what it should have 
been.” 

The calculations were made again, and to everybody’s 
surprise, the little fellow turned out to have given the right 
sum. 


Several years ago, newspaper reports told about the young 
mathematical phenomenon Borislav GadZanski. 


—Could you, Borislav, extract the 22nd root of the num- 
ber 348 517 368 454 361 458 872? 

After a minute’s thought the boy replied: 

—Eight. 

—Now extract the 31st root of the number 538 436 517 
832 435 456 582. 

Another minute for thought. 

—Four. 

At eleven years old, Borislav Gadzanski from the Yugo- 
slavian town of Zrenjanin possessed an excellent knowledge 
of the higher mathematics included in the university course 
and, without using pencil and paper, performed very com- 
plex mathematical computations. 


Whether the gift becomes manifest very early or very late, 
its manifestation is always spontaneous. With lightning 
speed the conversion occurs and the gifted one, sometimes 
“retarded” in all other areas, shows he feels at home with 
figures and makes rapid progress to incredible virtuosity. 

What happens to mathematical wizards? 


Usually, their aptitude grows infinitely until very old 
age. But, there are those whose endowment keeps waning 
bit by bit as they receive an education common to all chil- 
dren. Ampere, for example, made a career as one of the'world’s 
foremost scientists but lost the gift for mental arithmetic 
as his knowledge in classical mathematics expanded. By 
contrast, Gauss and Euler combined both sides of their 
genius up until death. 
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It is fascinating that many math whizzes have no idea 
whatsoever of how they compute, “We count, that’s all. 
God only knows how.” Replies such as this are really not 
surprising. Some such counters were totally uneducated 
persons. Baxton, an English virtuoso counter, never learned 
how to read. The American black counter Thomas Fuller 
died illiterate at the age of 80. Psychologists and mathema- 
ticians have always been interested in such gifted people, 
in discovering the secret behind their capabilities. We have 
received some very strange accounts from math whizzes 
in their attempts to explain their own abilities. 

For example, Urania Diamondi said that color took her 
through the maze of figures, white being 0, black being 1, 
yellow 2, purple 3, brown 4, blue 5, tan 6, bright blue 7, 
grey-blue 8, and dark brown 9. Calculations were like 
never-ending symphonies of color to her. 

Mondae and Calbouret distinctly saw frgures being drawn 
as though by an invisible hand in rows in a table before 
their eyes. Their “gimmick” was to read that “magic” record. 
Urania’s brother Pericles Diamondi said, “It’s like figures 
were piling up in my skull.” 

Inaudi’s method was very “simple”: since he believed it 
was someone else’s voice counting instead of his own, he 
let the inner voice make the calculations while he himself 
continued talking or doing simpler calculations, or softly 
playing his flute. Moris Dagbert plays the violine as he 
performs dizzying computations. 

Several years ago at Lille, France, an authoritative jury 
of physicists, engineers, cyberneticians, mathematicians 
and psychologists officiated as Moris Dagbert challenged 
a computer making around one million operations per 
second. 

Dagbert announced he would consider himself defeated 
only if the computer solved its seven problems by the time 
he had solved ten. Any idea who won? Dagbert solved all 
ten problems in 3 minutes 43 seconds and the computer 
completed its seven in 5 minutes 18 seconds! These contests 
aren't so simple. I conducted one myself at the Ukrainian 
Academy of Sciences’ Institute of Cybernetics, Kiev. The 
contestants were a young calculation wizard, Igor Shelush- 
kov, then a graduate student at the Gorky Polytechnical 
Institute, and a “Mir” computer. 
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A few more words on this computer are in order here. 
It can solve many systems of equations and linear program- 
ming problems, compute PERTs—in short, fulfil a series of 
complex mathematical tasks. Its designers branded the 
machine “a calculator with higher education” —not just 
because it can memorize 12 thousand characters, or a 7-page 
text, and perform high-speed calculations. “At birth” they 
fed into it the key formulas they teach us at school and 
university. This makes the machine “flexible” and “maneu- 
verable”. Roughly speaking, it knows quite a good deal 
and needn’t have everything spoon-fed through program- 
ming. So you see the competition was stiff. 

The referees were all men of authority —a professor head- 
ing a mathematical programming department with a group 
of his associates. 

I am not aware of the way they ran the contest in France, 
but in Kiev the man and the computer competed on equal 
terms. The point is that the electronic calculator works 
faster than man in solving many problems, some of which 
are beyond man’s power to resolve. At the Institute of 
Cybernetics they carefully selected the test problems, meti- 
culously defined the “input” schedules and formats for the 
man and the machine, set the accuracy requirements, i.e. 
to which digital place, and so forth. 

Shelushkov deserves credit for his talent: he won the 
contest in style, much like Dagbert did in France. 

Overall, it is a breath-taking spectacle. Only by watching 
it first-hand can one believe it possible for a human being to 
stand up to an electronic colossus. Only then do you begin 
to sense the calculating speed that the human brain may be 
capable of attaining. 

Though lately mathematical whizzes still occasionally 
compete with machines they less often display: their abil- 
ities in public, finding it more rewarding to direct them 
to practical and scientific uses. Dagbert, for example, is 
a mathematician and Shelushkov a teacher. 

A similar man-machine contest was held at an Indian 
university, with Shakuntala Devi seeded against a high- 
powered US UNIVAC-1108 computer. The problem required 
extracting the 23rd root of a 204-digit number that took 
four minutes to write down. Around 20 thousand instruc- 
tions had to be fed into the computer before it could start 
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the calculation. The electronic mammoth produced the solu- 
tion in one minute, losing to Shakuntala Devi's 50 seconds. 

Shakuntala Devi, too, is anxious to see a practical appli- 
cation of her gift. She assisted Indian banks on verifying 
and tallying billion-rupee balances and accomplished a vast 
computational job to help her country solve its challenging 
demographic problem. 

Some wonder counters were subjected to scientific exami- 
nations. Inaudi was once invited to appear before a session 
of the Parisian Scientific Academy, which was described 
later in a report by mathematician Darboux. The scientists 
present reached the conclusion that Inaudi was actually 
using some classical techniques in his feats that he had 
: “rediscovered” on his own. One of the Academy’s committees, 
‘whose members included among others the well-known 
scientists Arago and Cauchy, examined Henri Mondae. 
Cauchy recounted later his surprise as the semiliterate 
woodcutter’s son applied the binomial theorem. Much 
the same conclusions were reached by the Academy after 
the 1948 experiment with Moris Dagbert. 

Several years ago I received a letter from Yuzef Pri- 
khodko, an engineer in Dimitrovgrad. He informed me of 
having mental calculation faculties similar to those I had 
described in my book, except that until the age of 30 he 
had not even suspected that his abilities were unique. 
“Probably very few people have ever been so surprised as 
I was upon discovering that I could simply and easily. 
manipulate large figures in my mind and perform most 
difficult computations and that very few people can do it” 
Prikhodko said. 

A. Borodin, a journalist who later visited Prikhodko, 
reported that he didn’t use paper or slide rules to make his 
calculations neither as a schoolboy nor later as a student at 
the Civil Engineering Institute in Dnepropetrovsk. 

Academician A. Smirnov, full member of the USSR 
-Pedagogical Academy, who is concerned with memory and 
‘memorizing in educational and practical experiences, de- 
clares that “unique people like Prikhodko demonstrate to us 
the vast potential hidden in the human brain.” 

The exceptional gift for rapid calculation as it is observed 
:n adults is to some extent a “drilled” faculty, one acquired 
as a result of systematic exercise. 
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Wandering in the jungle of figures, mathematical wizards 
often find their own “shortcuts” to take them right to their 
destination. These shortcuts have much in common with 
what is known as mnemonic devices, i.e., rules of memori- 
zation that enable counters to tackle their calculations 
block by block and thereby reduce the number of opera- 
tions. 

The faculty of lightning calculation, no matter how hard 
we try to pursuade ourselves that there is really nothing 
mysterious about it, never fails to impress and amaze us 
despite pervasive integration into our daily life of all kinds 
of calculating devices or maybe it is precisely because of 
them. 

But if the capacity for fast mental arithmetic is not so 
mysterious, then perhaps one could train it using some 
available methodologies? One such methodology is prob- 
ably familiar to many: it is a well develaped science sys- 
tem based on a sound scientific foundation which dramat- 
ically increases the speed and, to an extent, the capacity 
of mental arithmetic. Designed in the years ‘of the Second 
World War by Jakow Trachtenberg, a professor of mathe- 
matics from Zurich, it is presently known as the “speed 
system of basic mathematics”. 

Its history is unusual and full of human drama. In 1941, 
Trachtenberg was put into a nazi concentration camp. Keen 
to survive despite the inhuman conditions and moreover 
to keep his sanity, Trachtenberg took to working out prin- 
ciples of speed calculation. 

During his four horrid years in the camp, the professor 
carved out an elegant system for training both children and 
adults in the basics of speed calculation. 

The war over, Trachtenberg founded and directed the 
Trachtenberg Institute of Mathematics, Zurich, later to 
win world-wide fame. The Trachtenberg system provides 
for a much greater than usual speed of multiplication, divi- 
sion, addition, involution, and evolution. 

The Trachtenberg system became a great deal easier to 
master with the publication of the book, The Trachtenberg 
System of Basic Mathematics, by A. Cutler and R. McShane. 
In the Soviet Union, the Russian translation of the book 
was issued by Prosveshcheniye Publishers in 1967. 

Another book in Russian which is a must for anyone in- 
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terested in speed calculation is A. Sorokin’s Speed Calcula- 
tion Techniques, published by Znaniye in 1976. It is designed 
as a reference book of sorts recording all the existing meth- 
ods for oral and simplified calculations. It follows from 
the book that a variety of mental speed calculation skills 
can be developed based on a certain set of rules and a know- 
ledge of a few mathematical laws. 

As you see, the art of speed calculation is no longer a 
“secret behind sever locks”, as the Russian saying goes, 
but a scientifically structured system tobe learned, prac- 
ticed and handled with skill. Just how much skill and 
how high a level of one’s capacities are involved, only 
experience can tell. 

We anticipate some of the readers will say or think: why 
should one go to all this trouble? Ours is a computer age and 
it is to computers that this whole business of mental cal- 
culation, which we sometimes call routine, should and 
will be delegated in the long run. Under certain conditions 
this may be a routine activity all right, so that the delega- 
tion of it to “electronic intellectuals” makes sense. However, 
under other circumstances computer-like mental calcula- 
tion may be an excellent and enjoyable calisthenics for the 
mind, stimulating creativeness. 

So we have been able to cast a new perspective on things 
that are in many ways familiar; we discovered new, hitherto 
unseen facets in them. We have seen new dimensions of 
man’s intellectual potential. This is our common reserve — 
a reserve that all people share. 

As soon as the latest achievements of modern science gave 
us better insights into the structure and workings of the 
human brain, we could not help but be amazed at its immense 
reserve capacity. If only we could find a way to get our 
brain operating at at least half of its potential, we would 
have no difficulty whatsoever in learning some forty lan- 
guages, memorizing the 54-volume Great Soviet Encyclope- 
dia from A to Z, and completing the courses of study at 
a dozen of universities and institutes. 
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you have the power 
over your abilities 


Each man is the maker of his own fate. 
Sallust 


Know Thyself (Nose te ipsum} 


Every one is the least known to himself and it is very 
difficult for a man to know himself. 


Cicero 


The Range of Abilities and the Resonance 
of Talent 


A skill to do comes of doing. 
Emerson 


The inscription on the pediment of the Temple of Apollo 
at Delphi reads, “Know Thyself”. The words are used in this 
chapter’s title, since they are the uppermost, paramount 
logo of life that each and everyone must learn once and 
never forget. Everything begins and is determined through 
knowing oneself, one’s path in life and lifelong career 
depend on this. 

It is said that to choose a career is to choose a life. Scien- 
tists put it this way: for work to be creative, one’s chosen 
activity in life must correspond to one’s calling. 

A calling? What is it all about? How does one recognize 
it and, once recognized, follow it? 
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No one seems in doubt anymore that every healthy hu- 
man being possesses from birth a fairly broad range of crea- 
tive gifts. Each of us inherits these gifts from our parents. 

That which we call our heritage—a precious gift —is 
stored in our organism as “potentials”. Of these there is 
usually one, less often two or three, that is the most spectac- 
ular and the most pronounced. When a person has the oppor- 
tunity to develop this potential, to play the “prime cord 
of his life’, then what we have is sometimes referred to these 
days as the optimal “Man-Job” pair. Simply speaking, 
such a person will find his or her fulcrum, a true calling 
in life. 

By so doing his or her personal efficiency is maximized. 
In our socialist society, we appreciate this above all else. 
Nothing is valued higher than being useful to people and 
competent and effective in contributing all one’s abilities 
to the common cause. 

Today, all of us must strive to be more productive, indus- 
trious and diligent in our work than we were yesterday. 
For each one of us, the builders of communist society, labor 
must be not only a duty, but also a source of deep-felt 
satisfaction and self-fulfilment. To achieve this, one’s work 
must be of a free and creative nature, a zestful occupation 
of the kind which Engels said was “the natural condition 
of human existence” and ... “a pleasure instead of being 
a burden”. 

Personal happiness, too, depends greatly on whether 
a person’s specialty, or calling, suits his or her abilities. 
Only a favorite occupation, a job after one’s heart, can 
bring both happiness and fulfilment. No amount of prospe- 
rity can substitute for the exhilarating sense of job satisfac- 
tion and of one’s own, proper and necessary, place in 
life. 

Interaction and compatibility in the “Man-Job” pair 
fosters the growth and improvement of one’s abilities. A job 
to one’s liking cultivates talent, makes it more mature, 
develops the potentials bestowed by nature. 

A very powerful innate capacity can trigger the kind of 
resonance in the ”"Man-Job” pair that rapidly increases 
their interaction. This is frequently seen in life whenever 
someone works as though singing a song—with quick and 
easy dexterity. Such people are handy at anything they do. 
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It is usually said of them that they have a talent for their 
work, or that they work beautifully. 

The epigraph here reads, “A skill todo comes of doing”. 
Surely, without opening your mouth you can never tell 
whether you can sing or possess a good voices Trying is the 
principal way of recognizing one’s -calling. 

Only in a working environment, in a working collective, 
in the throes of creativeness can one find the major medium 
which would allow one to express one’s abilities and talent 
fully, and to mould one’s personality. 

The range of human potentials is very broad —a point 
which was made repeatedly in the previous chapter. Con- 
sidering the great many occupations available in today’s 
world, this makes it difficult to imagine how someone could 
possibly miss his calling. Yet to find one’s calling is no easy 
matter and neither does everybody succeed at it. Hence, 
the compelling need to reiterate the dictum, “No man is 
without talent, but some people go into the wrong occupa- 
tion.” . 

This brings to mind the letter of Natasha L. from Saratov 
published in Komsomol’skaya Pravda. “I want you to 
share in my grief. To an outsider, I guess I seem to be 
doing rather well. Indeed I’m just over twenty and yet 
aiready in the fourth year at the Polytechnical Institute. 
I’m a good student and have received awards for civic 
work. But when people ask me, are you happy, Natasha, 
I feel a lump forming in my throat. You see, for almost four 
years now I’ve been doing everything automatically: going 
to the Institute, passing exams, and even smiling. I really 
don’t remember feeling genuinely excited. All of this is 
because I don’t like my future profession. No, I’!l never 
make a good engineer.” 

Being in a “wrong occupation” is a hard predicament, lead- 
ing one to lose interest in one’s job, experience overstrain 
and fatigue, and develop the oppressive habit of counting 
the minutes before the end of the working day. One’s abil- 
ities are dulled because, figuratively speaking, it amounts 
to striking continuously “a wrong chord”. Sometimes the 
“psychological frustration” that typically accompanies such 
cases may induce the person to trespass moral and ethical 
standards. 

There are people fortunate enough to have their “prime 
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potential” surface in early childhood. Usually both the 
family and the state begin to nurture carefully such an in- 
nate talent. As a matter of principle, our country takes the 
choice of profession by its citizens very seriously. Procedures 
that govern enroliment for some university departments, 
e.g. journalism, give preference, other conditions being 
equal, to those who have already exhibited their potential 
in a given specialty. In recent years many high schools have 
even introduced the practice of scouting for talented young 
people with obvious abilities in the specialized fields of 
various higher educational establishments. 

Numerous specialized secondary schools with concentra- 
tions in physics, mathematics, ballet, music, technology, 
sports, etc. accept students on the criterion of their abili- 
ties and potentials. In addition, there exists a well-thought- 
out and efficiently organised system for applying one’s 
abilities via amateur groups, concerts, competitions in 
various subjects, hobby groups, and cultural centers. 
They keep their doors open for everybody, children and 
adults alike. 

Even a highly creative field such as literature has not 
been passed up, giving everyone a chance to try his hand in 
numerous literary organizations and to test his abilities 
at literary consultation centers attached to publishing 
houses, newspapers, magazines, .and creative societies. 

It is good when a person “catches” the signals of his abil- 
ities while still young, when he can “sound out” his calling 
in good time. Regrettably, this is not always the case. Too 
many people find themselves totally uninformed about their 
abilities and the ways to estimate them realistically. They 
therefore take a very long time searching for their profession- 
al identity. 

Examination marks do not always aid the search. In fact 
they leave too much to chance, are oversimplified, and eval- 
uate a sum of knowledge rather than an ability for actual 
work. Anton Chekhov never received higher than a “C” 
on his school essays. Mikhail Schedrin once wrote an essay 
for his daughter and got a “D”, along with the comment, 
“Poor knowledge of the Russian language.” Fyodor Shalya- 
pin was denied admission to the Conservatory. 

True, in our times there is more accuracy and competence 
in assessing knowledge, and indeed abilities also. 
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Who normally helps us to identify and develop our abil- 
ities? Family, school, friends, peer group —virtually 
everybody does this to some extent. But no one can assist 
in the search for talent more than the searcher himself. 
For the search to be successful requires a certain background 
“body mechanics”, all those components which shape a call- 
ing, and at least some of the scientific principles underlying 
self-analysis. These requirements will be the key points 
of the discussion below. 

Just about everybody knows the humorous dialogue 
contained in the letters between Bernard Shaw and an 
American actress. A beautiful but frivolous woman, the 
actress wrote to the famous playwright asking him to marry 
her. The children from their marriage, she said, would be 
utterly fascinating: as smart as Shaw and as beautiful as 
she was. To that the great humorist replied with a question: 
what if the children turned out to be as “beautiful” as he 
(Shaw was noi exactly an Apollo and he knew it only too 
well) and as “smart” as his addressee? . 

Alas, whatever abilities the parents may have, it is by no 
means guaranteed that they be passed on to the child, 
enabling him or her to excel in the parents’ occupations. 
This apparently surprising paradox is explained in no 
uncertain terms by today’s genetics. The picture would be 
nice and clear if hereditary characteristics and attributes 
could be handed down along a clear straight line from parents 
to children. But in actual fact, the parental heredity gets 
mixed up, if one may say so, along the entire line of inher- 
itance and does so in a rather fundamental way according 
to the law of independent combination. In the process, 
hereditary attributes tend to reapper in offspring, and then 
to disappear only to “pop up” again. This explains why 
the child has the father’s nose, the mother’s ears, the brows 
of one grandmother, the hands of the other grandmother, 
the paternal grandfather’s temper and the maternal grand- 
father’s abilities. 

Abilities are a still more complex story. Mental develop- 
ment has been found to result from the interaction of hered- 
ity and environment. Even geneticists themselves keep 
telling us to steer clear of crude simplifications with respect 
to the great majority of human psychological characteristics 
and refrain from mentioning even loosely or metaphorically 
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the direct inheritance of intellectual and creative abilities. 

Every normal human being possesses a broad range of 
qualities which tend to display themselves under the in- 
fluence of social conditions. These individual qualities may 
include spectacular peaks. 

So, to recognize a calling means to probe for and find 
one’s own “peak”, which is different for different people. 

Lenin dismissed as totally unreasonable the assertion of 
the “... equality of physical and spiritual qualities among 
different individuals.” He elucidated the idea: “When 
socialists speak of equality they always mean social equal- 
ity, equality of social status, and not by. any means the 
physical and mental equality of individuals.” 

There are two interesting points which concern our pre- 
sent discourse. Because of space constraints, a discussion of 
them here will be very brief. 

The first addresses. inheritance of undesired attributes, 
of dips rather than peaks. 

When in 1722 Peter the Great published the act “On Certi- 
fying Fools in the Senate” he motivated it by saying that 
“By marriages with fools no good heritage of use to the state 
could be possibly hoped for”. According to currently avail- 
able evidence, given the imbecility of one parent, there is 
a 30 to 35 percent probability that the child will be an 
imbecile. 

The second point concerns the enhancement of the human 
intellect by exerting direct influence on the genetic system 
during the embryonal development of the body or by chem- 
ical stimulation. 

There is every reason to assume and even some evidence 
to confirm that with time the achievements of modern 
science will allow man to manipulate his own nature so as 
to increase his intellectual powers. At the moment, however, 
this remains a tentative projection that, incidentally, stirs 
a very earnest debate already. We shall return to this issue 
later. 


56 You Have the Power over Your Abilities 


A Word about Occupational Guidance 


Let everyone engage in the business with which he is best 


acquainted. 
Propertius 


The Russian literary wit Koz’ma Prutkov said, “Everyone 
is definitely of use if used where he belongs.” 

Again, how does one go about locating one’s “proper 
place?” The whole problem, sociologists tell us, is that the 
wider the choice given to a man by society, the more diffi- 
cult it is for him to decide which way to go. For any self- 
determination is simultaneously an act of self-limitation — 
by choosing one alternative man automatically rules out 
all others. 

Modern science steps toward the person searching for 
his or her calling to help take an effective approach to self- 
determination in life. In our country, a special government 
decision prescribed the need to establish a scientifically 
structured system of occupational guidance to assist one in 
selecting a profession in full accord with individual abili- 
ties and capacities. 

An important component in the system of occupational 
guidance is concerned with determining individual typolog- 
ical traits. 

Occupational guidance and its final stage, occupational 
selection, if one may call it so, became fully established 
disciplines. They are based on latest developments in sci- 
ence; they are carried out now by major scientists, and they 
are pursued at large research centers with no small success. 

Interesting and instructive experiences have been gained 
in Moscow, Leningrad, the Baltic Soviet Republics, Uzbek 
Republic and other regions. Here is information taken from 
several newspaper reports. 

Counselling and advice centers to provide occupational 
guidance function at schools in the Soviet Republic of 
Latvia, and moreover an Institute of Occupational Guidance 
has been founded there. The VEF Radioengineering Works 
in Riga appointed aspecial pre-employment screening group 
who do not hire applicants before receiving an “occupa- 
tionally guided” answer to a question about the prospective 
employee’s favourite job. 
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VEF employees go out to do career counselling at high 
schools; the accepted belief here is that it is a bit too late 
for an applicant to start pondering his or her future special- 
ty as they step into the personnel department. 

At the Kurganpribor Instrument Engineering Association 
in the Siberian city of Kurgan, psychologists counsel fu- 
ture employees while they still attend trade school. Their 
recommendations are eagerly sought by the students look- 
ing for a skill that suits their psychophysiological character- 
istics. The students’ “psychological compatibility” with 
their future job is also evaluated. 

In the Uzbek Republic a great deal is being done to pro- 
vide “long-range occupational guidance” for children, ado- 
lescents and young people in order to spare them needless 
fuss and headaches in selecting a profession and give the 
opportunity to make career decisions while still young. 
With this in mind, the Republican Interagency Council 
for Occupational Guidance of Youth has been established, 
spawning similar councils in various regions, cities, towns 
and districts. The councils bring together school and univer- 
sity faculty with representatives of industry. They consist 
of sections, each responsible for publicizing a specific pro- 
fession, sharing leading occupational experiences, and 
carefully examining individual students. Beyond these 
practical efforts, the councils conduct research on methods 
and forms of occupational guidance and analyze ways to 
cultivate in young people proper view on specific professions. 
They study the sociological implications of different jobs, 
and recommend techniques for elevating the social prestige 
of worker skills. 

In Moscow some industrial enterprises are going ahead 
with fascinating experiments on alternatives to the present 
approach to job placement which so far has not considered 
objectively the abilities of candidates for hire. 

At the Second Watch Factory in Moscow, there is an 
office to deal with occupational selection. It employs phys- 
icians, physiologists, engineers, psychologists and socio- 
logists who cooperate closely with the personne] department, 
people responsible for the scientific organisation of work, 
and managers. The office’s staff had to examine three thou- 
sand employees hefore developing an efficient screening 
procedure, 
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After being formally accepted with a six-day probation 
term, the new employees spend their first day at the plant 
being interviewed by the selection office’s staff who get 
acquainted with them and, more specifically, their social 
and occupational aptitudes and personal ambitions. The 
young people tell about their favorite pastimes. Some turn 
out to enjoy civic work and many future Young Communist 
League activists, athletes, singers and amateur musicians 
were identified in this manner. At the end of this first stage, 
the new employees complete questionnaires which are 
forwarded to the department that employs them. Following 
the interview and the completion of the “get acquainted 
questionnaires”, the new worker undergoes an occupational 
diagnostic examination. 

The procedtre for determining a person’s professional 
merits is usually scheduled for morning hours when the 
worker is still free from fatigue. The subject passes on from 
one instrument to another while the time of conditioned 
motor response is measured and the vegetative component 
including pulse rate, the threshold of image recognition 
speed, the threshold of sensitivity and other parameters 
are evaluated. The occupational diagnosis so obtained is 
recorded in a special document. 

Just as no driver is allowed to operate an automobile if 
he is color-blind, so the decision is made on a person’s 
fitness for work, let us say, as a watch assembler. In our 
day and age, one can no longer be guided by the simple say- 
ing that what one’s born for is what one’s fit for. 

In order that at a certain time in life, on the advice of 
society and according to the dictates of his own soul, a per- 
son can turn with confidence to his or her true calling, 
nothing is more essential than a close analysis of individual 
personality. One of the key stages in the analysis involves 
regular and comprehensive physicals to ascertain a person’s 
weight, height and chest volume and test his blood para- 
meters, vision, muscular strength, speed of response, “de- 
gree” of intelligence, and so forth. The surveys must be fre- 
quent enough to construct a curve of individual develop- 
ment over time and produce dynamic rather than static 
data on the evolution of employee personality. 

Static data is that taken at a given moment, i.e., the 
moment of a medical survey; dynamic characteristics, on 
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the contrary, describe the system in motion. They thus 
indicate the direction and rate of development of a person’s 
abilities and suggest what can be expected of the given 
individual. Yet only a synthesis of both dynamic and static 
data can produce a true “portrait” of one’s personality. 

By studying the static characteristics alone, it is impos- 
sible to assess the compensational capacity of our organ- 
ism—that precious gift from wise evolutionary selection. 
An interesting experiment described in an issue of Voprosy 
Psikhdlogii graphically depicts the basic nature of this gift. 

Workers from the Occupational Psychology Laboratory 
at the Institute of Psychology, USSR Pedagogical Academy, 
studied individual traits of female weavers who operate 
many looms. For the study, they selected operators with 
the mobile type of higher nervous activity and others with 
the inert type. Both groups were equally successful as long 
as they had three looms to operate. However, when the 
number of machines was raised to four, it turned out that 
those in the “inert” group were no longer able to cope. As 
they attempted to move with the necessary speed to operate 
all their assigned machines, they would lose coordination 
of movement (“were all thumbs”). After some time, how- 
ever, they regained their normal efficiency. Why? The orga- 
nism found ways to compensate for the increased burden. 
Instead of speeding up their movements, these employees 
concentrated more on operational precision and avoidance 
of probable mistakes. They replaced the numerous quick 
rounds of their machines with more frequent visual inspec- 
tions and, while operating one machine, more often looked 
to the other ones without physically going to them. 

Tests make up another analytical stage. They are used 
to judge attention span, fatigability, combinatory powers, 
and: productivity of attention. Tests provide one, by no 
means the most important, way of looking in on the myste- 
ries of the “black box”. And of course they are denied a “cast- 
‘ng vote”, being given merely “speaking rights”. 

Correct solutions to the problems included in the tests 
depend on numerous variables such as previous experience 
and education, background in the test subject, desire to 
achieve a certain result, emotional state and attitude to the 
»xperiment, health and many other individual features. 

A whole system of tests is presently available, complete 
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with supportive special-purpose equipment, notably an 
automated system for evaluating a person’s psychological 
state using psychological test data. Using the system, an 
individual can be examined in terms of several parameters, 
for example, whether a job applicant possesses the quali- 
ties required for doing any number of the operations invol- 
ved? Thus, individual fitness for jobs that require quick 
decisions to be made under significant nervous stress is 
assessed, aS well as prompt responses to sound and light 
signals. 

A lot is being said and written about tests these days. 
They are the subject of public debate, especially tests de- 
signed for rating one’s IQ —intelligence quotient. Usually 
a test such as this consists of about 50 tasks which are nct 
teo complex. The subject is to solve as many of these as 
he can in 30 minutes or so. For each problem he solves _ cor- 
rectly, he scores one point. The final scores are converted 
into a quotient using a special scale. For a person of average 
intelligence the quotient will be in the 100 to 130 range. 

Deputy Director of the Institute of Psychology, Doctor 
Yu. M. Zabrodin, D.Sc. (Psychology), argues that such test- 
ing “can actually detect, as a rule, the extent to which a 
person is informed about things rather than the level of 
intellectual abilities, still less the capacity to develop 
them.” 

Judging an individual’s basic traits from his or her IQ 
scores alone and taking a strictly formal approach to the 
procedure while ignoring other pertinent factors is, test 
experts admit, a sure way to count out seven of ten gifted 
people. 

Personality analysis also incorporates a set of psychody- 
namic tests. (is the temperament: choleric? sanguine? melan- 
cholic? Is the memory: motor? auditory? visual? and so 
forth). , 

Many read of course Duma’s famous novel The Three 
Musketeers. Remember the main characters? While all are 
valorous knights without fear and reproach, they still 
differ in that one is vivacious and energetic, another hot 
and impetuous, a third reticent and discreet, and a fourth 
responsive and gentle. Indeed d’Artagnan is a patently 
choleric type, Aramis a melancholic type, Porthos sanguine, 
and Athos a phlegmatic type. 
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A sanguine’s adaptability allows him to bear with ease 
frequent travels and changes of places and people. A melan- 
cholic person, sensitive and afraid to “open up”, can be 
trusted more than any other type to do a job that requires 
a high working capacity and a calm environment. The 
thoroughness of a slow-on-the-uptake phlegmatic serves him 
well in matters requiring meticulous choice and the ability 
for concentration and profundity. A suitable occupation 
for a choleric type is one which takes advantage of his 
unrestrained energy, wanderlust, initiative and swift re- 
actions. 

Temperament is not to be ignored. It is also a key char- 
acteristic of a human being. Since the time of Hippocrates, 
many physicians and psychologists have considered tem- 
perament a principal indicator of one’s character. I.P. Pav- 
lov lifted the veil of secrecy from this parameter. Tem- 
perament, he said, gives a certain coloring to the whole 
activity of an individual. But at the same time, under vari- 
ous conditions one person can display traits common for 
different temperaments. Watching a student unhurriedly 
doing his homework and helping his mother around the 
house, he may be thought of as a typical phlegmatic. Yet 
his behaviour at a soccer match the moment his team Sparta- 
cus scores a goal against Dynamo may prompt that he is 
choleric. Back in the classroom he may well seem sanguine, 
or patently melancholic when standing at the blackboard 
in front of his classmates. 

Temperament affects considerably one’s general personal- 
ity. Krylov, a fabulist, and Kutuzov, a military general 
and Napoleon’s opponent, were phlegmatics; Peter the 
Great, Alexander Pushkin, Suvorov and Ivan Pavlov were 
cholerics; Alexander Hertzen and Napoleon were sanguines; 
Gogol and Tchaikovsky were melancholics. And all of them 
were great men. 

At one time it was believed by some scientists that those 
with melancholic temperaments were socially inferior. 
Soviet psychologists proved this wrong. They demonstrated 
that although melancholics tire more rapidly, they are 
nonetheless more perceptive to the world around them and 
more keenly responsive to it. (It is true that melancholics 
cannot work as spidermen or pilots but there are lots of 
other occupations suitable for them.) 
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What decides whether a particular temperament, mind-set 
and character agree or not with a specific job or profession? 

For the answer, scientists turn to current knowledge about 
the types of higher nervous activity in man and basic 
properties of neural processes. 

Reseachers from the psychology department at one of 
our-schools of medicine spent several years developing sci- 
entific criteria for occupational selection based on the 
Pavlovian theory. This is not to imply that scientists can 
actually select a suitable occupation for someone. They only 
provide direction and guidance on the range of occupations 
best suited for a particular personality type. Their method- 
cology includes about 150 criteria which help specialists 
derive a “formula” for a subject’s psychological type and 
give advice. A broad range of specialists were recruited 
for the research —mathematicians, physicists, actors, musi- 
cians, linguists, historians, and physicians—over two thou- 
sand in all. . 

The researchers identified the type of higher nervous acti- 
vity in a thousand students (10 and 11th graders) from sev- 
eral schools. Of these, 158 were found to have the logical 
type of thinking, 499 the composite type, and 343 the artis- 
tic type. 

To obtain the data, the seniors were given forms to fill 
out. They were asked to evaluate on a five-point scale their 
work capacity, initiative, tardiness, knack for figurative 
thinking, touchiness—146 parameters altogether. Finally 
they were asked to indicate the occupation of their choosing 
and their motives for choosing it. 

Besides these “subjective” forms, for each graduating 
student there was an “objective form” compiled by the 
classmanager who entered their marks in academic subjects, 
along with such character qualities as collectivism, reason- 
ableness, kindness, egotism, pride, and so forth. 

Upon analysis: of the questionnaires and results of psy- 
chological tests, the occupational guidance specialists made 
their decisions whether or not a student was really suited 
for his or her chosen field. Then each student was interviewed 
again and final recommendations were made. 

The research showed that different occupations require 
a person to have not just any qualities, but a few weli-de- 
fined character traits. 
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Modern medical psychology, psychophysiology and psychiat- 
ry possess a broad range of methods for studying human 
personality in an effort to ascertain an individual’s fitness 
for a specific occupation. One of these methods was discussed 
by Professor V. Myasishchev, Corresponding Member of 
the Pedagogical Academy, USSR. 

A subject is asked to appraise each of 550 specially select- 
ed statements as being true or not true about himself. 
Here are a few examples: “My daily life is full of interesting 
things to do” or “I am fond of popular science journals” 
or “I am easily awakened by noise’. The same experiment 
was carried out beforehand on a group of people whose 
distinctive character traits were fairly well known from 
a lengthy investigation using conventional psychological 
techniques. Comparing the data, a sufficiently clear idea 
was derived about the combination of scores which matches 
a particular set of personality features. The results were 
used as a reference of sorts, a standard to compare the exam- 
ination results of each successive subject. The procedure 
offers a fairly valid method for judging specific aspects of 
the subject’s character. A few words are necessary on the 
following important features of the methodology. It is 
structured in such a way that any attempt to give a false 
answer is detected at once, using a broad system of special 
controls. It also captures nuances in the subject’s attitude 
to the survey in order to see, for example, whether he over- 
states or understates the originality of his character and 
whether he hides or, conversely, reveals his propensity for 
conflict. 

This method has numerous added advantages over other 
similar procedures, in that an individual experiment is 
simple to carry out; the results are presented in a numeric 
format; and permits the use of mathematical algorithms 
to process the data, so making it amenable for widescale 
computer application. 

Now, what can one discover with this methodology? 
The basic attributes and tendencies of a person as indicated 
by his behaviour, attitudes to associates and peers, various 
facets of self-appraisal, and other distinctive character 
features. Such information is of great use in predicting 
a person’s reaction in both complex (extreme) and routine 
situations and assessing the likelihood with which certain 
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traits appear, such as: impressionability, excitability, con- 
scientiousness, a sense of duty, altruism, self-possession, 
and so forth. Yet no such methodology should be expected 
to offer a rigorous solution of the “fit —unfit” dilemma: 
one must not take everything literally. Given a strong 
determination to enter an occupation, even though it be 
out of line with a person’s “type”, there is still a way to 
overcome this “incompatibility” under certain conditions. 
The examples abound in life around us. 

Knowing “your type” is of course a must. But it is just 
as necessary to be able to face difficulties. Mastery of an 
occupation that one cannot call one’s “own” will take an 
extra-time and additional expenditure of nervous energy. 
Perfection will be hard to attain. Of course there are people 
so versatile as to combine a set of numerous extraordinary 
abilities. But it also happens that a brilliant scientist 
makes a poor manager. 

It is certainly true that abilities can be enhanced, though — 
which is equally true—not just any ability and not in 
every person but only those of which one is_ predis- 
posed. 

Of interest in this context are the experiments carried 
out at the Research Institute of Labor Training and Occu- 
pational Guidance of the Pedagogical Academy, USSR. 
They were based on the following main assumptions. 

Rather than adjusting people to a profession we should 
try to make a profession suit the worker. If it is accepted 
that every activity has its distinctive characteristics and 
places specific requirements on a worker, is it not logical 
to suggest that every human being likewise places require- 
ments on his or her job? 

One experiment involved over three hundred school 
students from the first through tenth grades. They spent 
three years doing about three thousand independent tasks 
in sciences, arts and technology. These included making 
mockups and models and applied art objects, writing ab- 
stracts on themes from their curricular subjects and so 
forth. 

Towards the end of the experiment, each student was given 
the character description of his aptitudes which he actually 
had compiled himself. 

What were the findings? 
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Each student had a major aptitude against the background 
of relatively versatile interests. Many attained a good 
standard in accomplishing tasks in several fields. And for 
each one there were the tasks in which he excelled over the 
other students. 

One more confirmation of the truth: no one is without 
abilities, but some people fail to find their proper place 
in life. 

So, the researchers conclude, occupational compatibility 
is not a predestination for a given occupation but an inclina- 
tion, an attraction of a person toward a certain activity. 
Rather than searching for the one and only speciality a man 
is destined to fill from birth, we must recognize the type 
generic of occupations for-which one is predisposed by one’s 
psychological traits and physical characteristics. 

At the close of this chapter on occupational guidance, 
it is only appropriate that we give the reader and especially 
the young reader clues on how to deal with the questions: 
Where am I needed most? What am I best suited for? What 
is it like, my profession? and How-can I become top in my 
profession? . 

It is not just the questioner himself sincerely concerned 
with the answers but so is the state. Indeed the key idea 
behind occupational guidance is to help people realize 
their full potentials for the benefit of society and minimize 
the number of failures. 

Books by specialists in occupational guidance are ex- 
cellent sources of advice. Made available each year in large 
quantities, they tell in much detail about presently exist- 
ing jobs and activities. The books can be sought in specially 
compiled bibliographic manuals. But once’ found, they 
provide extensive reference on the requirements to human 
psyche imposed by the occupations with technology as 
their main object, and other professions with the focus on 
people, nature, and artistic imagery. 

The reader will benefit specially from the tips on how 
to avoid errors in making career choices. 
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Polls and Questionnaires 


It is impossible for a man who attempts many things 


to do them all well. 
Xenophon 


To be sure, the choice of a career, the search for one’s calling 
is a serious business. And not merely because it determines 
in many ways a person’s life, successes, future. A prominent 
Soviet sociologist, Dr. V. Shubkin, D.Sc. (Philosophy), 
is inclined to see the theoretical aspect in the problem of 
optimal relationship between the social division of labour 
and the structure of people’s aspirations and the interests 
of the population as an essential economic problem. To put 
it simply, society and the state care a great deal about your 
calling, your aspirations, and the vocation you have chosen 
or are about to choose. 

Before discussing an ind 
naire of interests, we sha 
thinking as he examines “p 


ividual (for each reader) question- 
ll follow the sociologist’s line of 
yramids of interests”. To under- 
stand what they are let us imagine two pyramids. One, out- 
lined with a solid line, shows society's requirements for 
personnel by professions and skills that are arrayed accord- 
ing to appeal. Clearly, the trade at the base will be the 
least appealing, probably labourers—let us say the nation 
needs 1 million 250 thousand of them. Gosmonauts, of course, 
will have a place at the top, all the 150 of them who, 
roughly speaking, are needed today. 

Now let us poll those young boys and girls who are choos- 
ing their profession. Incidentally, such a poll was conducted 
several years ago among young people in Siberia, Central 
Asia, the Baltic Republics, and the Leningrad Region. 
As was to be expected, those of them willing to acquire the 
more appealing careers far outnumber the volunteers for 
the less attractive occupations. 

Then we shall build another pyramid but draw it with 
a dotted line. We'll see that it is a mirror-like image of the 
first, Solid-line pyramid. At the top, the number of aspirants 
greatly exceeds the available career opportunities; at the 
base, conversely, there is the smallest quantity of aspirants 


for the unattractive professions. 
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Says Professor Shubkin, “It is not hard to imagine peo- 
ple’s real life stories—their hopes and frustrations, their 
ups and downs—behind these geometric shapes. There will 
be many of those who envisioned themselves in heaven and 
found themselves on earth.” 

Should we examine the pyramids closely, we shall see 
three relationships between wants and needs. The first one 
is complete agreement: everyone dreams only of that which 
is accessible and everyone has his dreams come true; the 
second relationship is antagonism, a conflict between dream 
and reality, and the third, an intermediate one, so to say, 
an optimal relationship between dream and reality. 

We shall skip here a very exciting sociological analysis 
of the pyramids to concentrate on the prestigiousness of 
various occupations. 

There is a very peculiar scale of the so-called prestigious 
professions. Topping the scale are physicists, pilots, radio 
engineers, mathematicians, and physicians. Slightly below 
them occur literary and artistic communities, higher school 
faculty, engineers, and high school teachers. A still lower 
rating on that scale applies to miners, chemical workers, 
railway diesel engineers, steel makers, drivers, medical 
nurses, and lathe operators. The most “unprestigious” posi- 
tion is held by accountants and clerks. 

Professional prestige, sociologists point out, is an aspect 
of social consciousness and social psychology that is very 
directly linked with economic priorities and, to a consi- 
derable extent, obeys economic laws. The criteria of prestige 
are rather flexible and very unsteady. Indeed, now the 
physicists are in high esteem,.now the lyricists are on a 
pedestal. It is probably no coincidence that chemical work- 
ers very nearly equal school teachers in prestige since the 
chemists nowadays run automatic equipment. Who knows, 
perhaps computers will soon elevate the prestige of account- 
ants to that of radio engineers? 

Quite recently another fascinating development has 
come into public view—a direct relationship between the 
public image of an occupation and the level of mastery 
among its employees. Today, a good fitter, an excellent 
tailor or a superb chef has a much higher image than a face- 
less actor, a mediocre engineer or an unenterprising and 
inert manager. 
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In a word, if you are adept in your field, you are certain 
to enjoy honour and respect. This being the case, it hardly 
makes sense anymore to choose a profession according to 
its prestige. One should start instead by recognizing one’s 
own abilities, a knack for and interest in a particular career. 
Now it’s time to present to the reader a questionnaire on 
interests so that he may see where he fits into the occupa- 
tions pyramid and identify his inclinations toward a spe- 
cific career option. But before we do this, the reader should 
become familiar with what is called the “arithmetics” of the 
problem of “who do I want to be?”. 

It resulted from a survey involving a large group of high 
school graduates who, in an anonymous questionnaire, 
replied to the questions: what considerations guided their 
choice of a future profession, and which factors they consi- 
der to have been decisive in doing so? 

The summary of their replies is presented below. What 
you see is the graduates’ evaluation of specific requirements 
for their future occupation. - 


The ideal profession must Very Medium Unim- No reply 

give you the opportunity important important portant , 

to... reqmnt, % reqmnt, % reqmnt, % 

4. be creative and ori- 53.5 33.3 7.7 5.5 
ginal 

2. use your personal po- 75 47.5 2.9 4.5 
tential 

3. encourage continuous 88 9 0.3 2.5 


self-improvement and 
horizon-broadening 


4. beof use tothe nation- 48.9 37.9 8.4 
al economy 
5. earn good money 28.8 58.9 9.3 3.0 
6. be appreciated by 41.5 43.5 10.4 . 4.6 
friends and acquain- 
tances 
7. achieve notable status 8.0 37.4 47.4 7.0 
and prestige in society 
8. direct people 9.6 27.4 55.9 7.4 
9. ensure a secure and 20.9 44.5 27.8 6.8 


untroubled future 


As the basic items on the prestige scale, a sizeable part 
of the youngsters polled indicated the criteria of creative- 
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ness and the urge to be of use to the national economy. 
Self-perfection and recognition by friends and peers are 
considered to be essential. 

It is interesting to see if and how the choice of a profes- 
sion by children is influenced by their parents’ careers. The 
general picture is this: 54 percent are anxious to follow 
their “technologist” fathers; 52 percent their “natural 
science” fathers; and 27 percent their “humanitarian” fathers. 
Unfortunately, very few are willing to opt for agricultural 
occupations as a lifelong career. 

Now we shall proceed to the interests questionnair?. 

First, for each of the 65 items, below, answer “Yes” or 
“No” to the question “Do you like...?”. 

' 4. Physics and math lessons 


2. Chemistry lessons 

3. Studying the design of domestic electrical and radio 
appliances 

4. Learning about other countries from descriptions 
and geographic maps 

do. Reading technical journals 

6. Reading world literature classics 

7. Reading about the work of teachers and counsellors 

8. History lessons 

9. Reading about physicians and developments in 
medicine 

10. Learning about plant and animal life 

11. Seeing that the room you study or live in is cozy and 
comfortable 

12. Going to theatres, museums and exhibits 

13. Going to watch sports games and athletic competi- 


tions 

. Reading popular science books about discoveries in 
physics and mathematics 

. Learning about developments in chemistry 

. Reading articles in popular science journals about 
developments in radio engineering 

. Learning about the discovery and development of 
new mineral deposits 

. Learning about developments. in technology 

. Reading articles of literary criticism 

. Assisting classmates who fall behind in their studies 

. Reading books about historic events and personalities 
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Studying anatomy 

Studying biology and botany 

Compiling and renewing card files 

Listening to operatic and symphonic music 
Reading sport journals and newspapers 
Conducting experiments in physics 

Conducting experiments in chemistry and watching 
chemical reactions 

Fixing electrical instruments and failures of electric 
mains. 

Collecting minerals 

Repairing various mechanisms 

Corresponding with friends 

Reading to small children, helping them do some- 
thing, telling them fairy tales 

Participating in archeological expeditions, visiting 
history museums and cultural monuments 

Looking after and helping the elderly 

Tending plants and animals, watching their growth 
and development 

Cooking on a hike 

Reciting, singing, performing on stage 

Playing competitive games 

Attending extra-curricular physics and math groups 
Preparing solutions, weighing reagents, developin, 
films 

Collecting and repairing radio instruments 
Participating in geographical and geologic expedi- 
tions 

Building models of aircraft, gliders, and ships 
Working as a young pioneer counsellor in a junior 
class 

Studying foreign languages 

Preparing history reports 

Looking after the: sick 

Taking part in extra-curricular botanical and biologi- 
cal hobby groups 

Offering people various everyday services 

Playing musical instruments, drafting, drawing, 
sculpturing, and wood-carving 

Participating in athletic competitions 
Participating in physics or mathematical contests 
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04. Solving chemistry problems 
do. Trying to decipher radio circuits 
06. Compiling geological and geographical maps 
57. Trying to decipher/understand technical drawings 
and diagrams 
08. Writing poetry and taking notes of your impressions 
59. Making public reports 
60. Studying the history and origin of nations and peo- 
ples 
61. Reading articles and books about medicine 
62. Observing animate nature and experimenting with 
plants 
63. Assisting a customer on the proper choice of clothes 
in a department store 
64. Studying art history 
65. Studying the history of sports and lifestories of 
outstanding athletes 
If you like the activity described in a particular ques- 
tion, put a plus over the corresponding number in the follow- 
ing table; if not, put a minus; if you do not know, are uncer- 
tain, or have doubts, enter a zero. But, one way or the other, 
you must answer all questions. 


41 2 3 4 5 6 7 8 9 10 114 12 13 
14 15 16 17 18 1419 20 21 22 23 24 25 26 
27 28 29 30 34 32 33 34 35 360 «37 38 = (39 
40 41 .42 43 44 45 46 47 48 49 50 of 52 
53 54 55 56 57 58 59 ~# 60 61 62 63 64 ~~ 65 
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Then from the table below with three columns A, B and C 
circle the professions you like and would prefer going into: 


A B C 


1. Computer operator 1. Physics engineer Researcher in: 
2. Chemical assistant 2. Chemical engineer 1. Mathematics 
2. Physics 
3. Chemical worker 3. Radio engineer 3. Chemistry 
4. Electrician 4. Electrical engi- 4. Electrical and ra- 
neer dio engineering 
5. Radio assembler 5. Geologist 5. Geology and geo- 
graphy 
6. Turner 6. Geographer 6. Technology 
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A B C 
7. Construction work- 7. Mechanical engi- 7. Philology 
er neer 
8. Fitter 8. Journalist 8. Education and 
instruction 
9. Engine driver and 9. Teacher 9. History 
mechanic ' 
40. Librarian 10. Translator 40. Medicine 
41. Stenographer 41. Historian 11. Agriculture 
12. Kindergarten 12. Physician 12. Biology 
teacher 
43. Primary school 13. Agronomist 
teacher 
14. Nurse 414. Biologist 
45. Harvester driver 15. Engineer in the 
clothesmaking 
industry 
16. Tractor driver 16. Food-processing 
engineer 
17. Chef 17. Actor 
18. Salesman. 18. Artist 


49. Sewing-machine 19. Musician 
operator ; 
20. Physical fitness 
instructor 
21. Trainer, coach 


Now process the results. 

First, sum up the pluses and minuses in each vertical 
column of the question numbers. In all, there are 13 interest 
areas in the table, viz. the physics and mathematics, chem- 
istry, electrical and radio engineering, geology and geo- 
graphy, technology, linguistics and journalism, education, 
history, medicine, biology, work in the service sector, 
arts, and sport. 

The questionnaire has five questions: for each group. 
These were selected so that the first two make it plain 
whether you want to find out about a particular field. The 
second two test your attitude toward practical work in 
that area, and the last question probes how far you wish 
to extend your knowledge in that interest. Finally, compare 
the analyses with the choices you made using the table, 
which has those columns labelled A, B, and C. 
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The Reflex of Purpose 


He who wants does more than he who can. 
G. Murray 


Nature in its wisdom was extremely “provident” in endowing 
our ancestors with the precious gift of the reflex of purpose, 
to use Pavlov’s term. “The reflex of purpose”, he said, “is 
the basic form of life energy for us all. Life is strong and 
beautiful only to someone who throughout life has striven 
toward an always desirable but ever inaccessible goal... 
All life, all its improvement and progress, all its culture 
are effected through the reflex of purpose and are realized 
only by those who strive to give their lives purpose.” 

In a sense, it is true to say that the reflex of purpose is 
intrinsic to all living things, just as all living things are 
susceptible to stimulation, meaning their ability to respond 
to changes in their external “and internal environments. 

However, reflex of purpose takes on its true signifi- 
cance in more evolutionarily advanced living beings, i.e. 
the ability of animals to have sensations and on this basis 
develop differentiated perceptions of the world around them. 

In humans the reflex of purpose has an entirely different 
quality. To them it is an acknowledged element of their 
behavior and their activities, both spiritual and material, 
in that they seek ultimately to transform the world and 
themselves. “Man’s consciousness,” Lenin said, “not only 
reflects the objective world, but also creates it.” For man, 
the reflex of purpose is a creative reflex, an ideal and inward- 
ly driving motive of production, as Marx would define 
it, including here the production of spiritual values and 
scientific knowledge. 

Therefore the nature of scientific creation lies in the 
never-ending inquisitiveness of the human mind instigated 
by the requirements of production. “The ability to create,” 
says Academician V. Engelgardt, “is the supreme gift that 
Nature awarded man during his painfully slow evolution”. 

Many important insights about the nature and laws gov- 
erning creativity have come from psychology, physiology, 
cybernetics, information theory and other “particular” 
sciences. A noted Soviet physiologist, Professor N.A. Bern- 
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shtein, analyzed the extensive experimental evidence, integ- 
rated pertinent ideas from biology and cybernetics and 
applied mathematical methods to propose his own view 
of the goal-directed (purposive) behavior of a living system. 

A detailed discussion of this concept in all its aspects 
is not feasible nor indeed useful for our purpose here. We 
shall concentrate instead on one aspect of it which will 
help us to amplify on our theme of the creative component 
in human endeavors. We shall approach this from the stand- 
point of information theory. 

According to the second law of thermodynamics, the 
inorganic world must continuously increase its entropy 
resulting in ever greater disorganisation and disorder. The 
founder of cybernetics Wiener makes just this point in say- 
ing entropy is a measure of chaos. The examples are varied 
and many, e.g. mountains crumble into sand (a mountain 
is a system in which sand grains are organized in a certain 
manner); and plant and machinery rust. If man_ builds 
a tower, and as years go the tower is reduced to a heap of 
rubble by random exposure to the weather, the system's 
entropy is enhanced. 

Experience tells us that the tendency to destruction 
clearly prevails in the organic world. 

Living things in nature, conversely, tend toward order- 
Jiness, organisation, and creation. The evolution of liv- 
ing being provides a marvelous confirmation of the working 
of this counter-entropic process. The animal kingdom be- 
comes more complex in organisation from the amoeba to the 
ape. Bernshtein wrote that the organism, in its “formation 
and in all the manifestations of its activity in the course 
of life, moves negentropically, striving for and attaining 
reductions in entropy in itself and in the object of its 
action.” 

When man appeared on the Earth, the struggle against 
entropy entered an entirely new phase. Man, a creative 
being, became the principal force in combatting the “disor- 
ganising” effects of entropy. In his struggle man has unravel- 
led the laws of nature and takes advantage of his know- 
ledge to create new things, and to prevent destruction. 
(The river washes away a bank—man installs a dam; the 
atmosphere corrodes metal —man gives it a protective coat- 


ing.) 
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We are only just beginning to realize what a great treasure 
owledge can offer us. Knowledge is a veritable gold 
ierve for humankind. 
At this point we can draw a bridge to cognition which 
s the reason for the discussion of physical laws however 
the topic might have seemed from the subject of this 
ok. 
[In terms of the struggle against entropy, the principal 
rpose of man, his super-task to use Stanislavsky’s term, 
to acquire, store, process and utilize new information 
out the world. 
This new information need not always be acquired first- 
nd—by a direct exploration of the world around in the way 
entists or artists acquire learning. Very many discoveries 
1 inventions have been made by people having another 
ik at data already accumulated or synthesizing things al- 
dy extant. We shall discuss this further in the section on 
1 algorithms of invention. 
[hus the person who creates and the person who digests 
d feeds back newly acquired information are two key ac- 
s in the struggle against entropy. But just as important 
: all those who produce, build, and work, for it is through 
‘ir efforts that people have everything they need to live 
rood and meaningful life. 
At the present stage of affairs in socialist societies the cre- 
ve element in fulfilling duties varies widely amongst in- 
viduals (other contributing factors being, of course, work- 
' conditions, competence and commitment). 
Sreativity on a job comes when the worker feels it to be 
vocation and puts his soul and ingenuity into it. To 
1 a vocation for people in their millions is therefore a vast 
ial problem and the efficiency with which this problem is 
ilt will determine, among other things, the rate of prog- 
s for the whole of our society. 
t is thus essential that we never loose faith in ourselves 
1 that we remain conscious of a purpose throughout life. 
purpose is what makes you inherently ready for action. 
‘e a spring, it impels you in a goal-directed discovery of 
*s major truths. 
‘o know what you are after and to be determined in attain- 
the goal should be a golden rule for everyone. It will 
‘port you through every hardship and setback and take 
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you onto victory and the satisfaction of accomplishing your 
objective. That joy will be the more complete, the more sig- 
nificant the objective and the harder it was to encompass. 

As you see, a purely theoretical view of the reflex of pur- 
pose and its philosophical interpretations has helped us un- 
derstand the need to look for and find a vocation in order 
to be able to maximize the usefulness of our work for society 
and make our job satisfaction total and complete. 


Improve Thyself 


Great things are accomplished not by strength, speed 
or physicul dexterity but by ... force of character, will 
and judgement. 


Cicero 


Learn to Command Yourself 


The will is the Man. 
Wilson 


A shrewd reader wil! probably have noticed that from the 
very first words addressed to him in this book he was being 
prepared for the existence of the idea controlling oneself. He 
will have sensed a particular intensity as soon as he read 
the title to this section, “you have power over your abilities.” 

I feel that no one, on reaching this section, will be able 
to say, even to himself, “Control yourse]lf—easier said than 
done. You tell me how.” Have I not, as the author, set 
the stage, so to say? 

Did you not pay attention to the epigraphs, their massage 
and sequence? The first merely states, “Each man is the 
maker of his fate”; the second warns, “Every one is the least 
known to himself”; the third apprises, “A skill to do comes of 
doing”; the fourth cautions, “Let everyone engage in the busi- 
ness with which he is best acquainted”; the fifth is ironic, 
“It is impossible for a man who attempts many things to do 
them all well”; the sixth affirms, “He who wants does more 
than he who can”; the seventh responds to the question: 
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what is character? and this is how any discussion of self-im- 
provement should begin. 

Character is one of those things which everybody knows 
what it is but about which nobody knows anything for cer- 
tain. We often hear about good or bad characters; or a per- 
son of strong character ‘he has no character’ or ‘he failed to 
forge a character’. But there are lots of questions begged by 
these turns of phrase—numerous how’s, why’s, ‘by what 
means’, ‘with whose help’, and so forth. The concept of char- 
acter is among the least understood areas of psychology. 
We therefore pass up any theoretical inquiry and we shall 
rather try to outline the dimensions of the problem since 
we Shall need the concept later to amplify the basic idea 
underlying this book. 

Of all definitions of character the one that suits us most 
is: “Character is a person’s distinctive customary mode of 
behaviour which exhibits his attitude to reality.” To this 
we shall add that the mode is steady and shapes a certain 
type of personality. 

What molds a character? Three factors; heredity, social 
environment, and self-education. While acknowledging the 
role of innate character traits, Soviet psychology gives much 
importance to social conditions and self-education, and it is 
the latter we should like to emphasise. 

Of character, its shaping and cultivation, more will be 
said in the chapter “Is Self-Analysis Needed?” For the mo- 
ment, we stress that character is intimately linked with a 
person’s will. Why? Simply because will is the conscious 
and goal-directed self-regulation of person’s activities. 
Now it is time toremind you of the eighth epigraph, “The 
will is the Man”. 

Psychologists say that will is the exertion of a person's 
power in order to overcome obstacles. In cybernetics will 
is defined in terms of game theory and why we resort to this 
theory will be clear by the end of the chapter. Game theory 
deals with confrontations, but so long as there is no confron- 
tation, no resistance, there is no need for volitive effort. 

The great Michelangelo, when painting the Sistine Chapel, 
used to stand on the scaffolding with his head back. Since 
the work was long and hard it affected him for some time so 
that he could not lower his head. He was unable to read a 
simple letter without holding it above his head. But not for 
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an instant did he regret it, his will kept him committed to 
his great cause and helped him over his pain. He continued 
with his task and carried it through. We are now grateful 
to him for creating his inimitable masterpiece. But it was 
the exercise of his will that enabled him to get the better 
of his excrusiating physical pain. 

His art allowed him to enjoy his work and gave him sa- 
tisfaction. 

An artist isnot an ascetic who tortures his body and soul 
to no useful purpose. To possess a powerful will as an end 
in itself or for the sake of possession is inhuman. Genuine 
creativity brings both happiness and fulfilment. 

If you set yourself an aim and exercise your will but 
feel no ultimate satisfaction, you should know that all along 
you've been forcing yourself, maiming that amazing natu- 
ral creation—the “machine of supreme intelligence”’—and, in 
the final analysis, doing harm not only to yourself but to so- 
ciety as a whole. 

The joy a person feels after overcoming formidable ob- 
stacles provides feedback that our volition is pushing him 
in the right direction. So the main thing in life is to recog- 
nize a genuine and great goal and direct our will to attaining 
it. 

The possession of a strong will is not the ability to seek a 
random aim suffering hardships along the way; it is the keen, 
intelligent and goal-directed discernment of a cause useful 
for oneself and society, and a commitment to its fulfilment. 
The latter requires patient and rational assessment of how to 
overcome obstacles and then the recognition and implemen- 
tation of the best decision from the many alternatives pos- 
sible. 

Any voluntary action can be broken down into a series of 
stages. First comes the realization of goal, then the resolve 
to achieve it, followed by the recognition of the availa- 
ble options and conflicting motives is residual to the various 
pros and cons. Thereafter the clash ends up with the choice 
of a decision. Lastly, the decision is put into effect. 

A voluntary action is not simple. “Will is not some face- 
less agent that controls movement alone,” Sechenov main- 
tained, “it is an active side of the mind and moral sense.”- 

The crucial stage in a voluntary action is the clash of mo- 
tives. This is where “I must” clashes with “I don’t want to”, 
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I’d like” with “I shouldn’t”, “to be” with “not to be.” Re- 
1ember Hamlet’s famous soliloquy: 

To be or not to be, that is the question. 

Whether ‘tis nobler in the mind to suffer 

The slings and arrows of outrageous fortune 

Or to take arms against a sea of troubles 

And by opposing end them? 


In our day-to day life, among our behavioral trivia and 
pecific actions, we tend to ignore the act of volition. We 
Iso tend to forget that we must will something to do it. 
Villing and doing must be fused together. It is said with 
ood reason that a person with a strong will wants and a per- 
yn with a weak will merely wants to want. 

Evidence of strong wills occurs in many diverse situa- 
ons. Often when people strive for a common goal they sub- 
iit themselves to great suffering without reward, happiness, 
* joy. The situation they face is the toughest one for demon- 
rating a strong will: one has to force oneself, to command 
1eself to have the satisfaction of a duty well done. Goethe 
tid that duty was when people liked the orders they gave 
temselves. 

A sense of duty begets heroism, the highest form of self- 
»dication to a “super-task” and the maximum expression of 
ill power. 

The words of the Czechoslovak national hero, communist 
id patriot Julius Fucik, that a hero is someone who, at a 
ucial moment, does what ought to be done in the interests 

society, are widely known. 

While some people inherit strong wills, others have to de- 
lop them by learning to contro! themselves. 

There are many ways and means to accomplish this. Rem- 
iber Rakhmetov’s paradoxical “methodology” from Cher- 
shevsky’s novel What is to Be Done?, or Alexander Su- 
rov’s precepts. A very apposite experience is the story of 
kolai Ostrovsky, a hero during the Russian civil war. Al- 
ough totally disabled by his wounds and bed-ridden for 
2 rest of his life by paralysis and blindness, he overcame 
2 odds and wrote two best-selling novels. To turn a defeat 
0 a victory, to learn from mistakes, to gain experience 
d to analyze one’s own behavior is the way to build a 
stem that prevents the recurrence of failure and defeat. 
Jne must be able to “stage-manage” one’s life. 
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Pavlov developed a concept called the reflex of freedom. 
He argued that, along with lower reflexes like the food reflex— 
a drive for getting food, there is a higher reflex—a drive to 
surpass obstacles. One should deliberately and systemati- 
cally nature and develop this reflex. 

After formulating a goal, even a simple one like a morning 
workout, everything must be done to achieve it, whatever 
the cost. That will prove you possess will power. 

True, the drive to surmount an external obstacle or one’s 
own resistance may become more important and relevant to 
some than the aim itself. This only means that they have 
overreached themselves and are growing obstinate. 

“Keraban le tétu”, the hero of one of Jules Verne’s novels, 
was determined to go around the Black Sea with its numerous 
obstacles singly to avoid paying the miniscule ferry fare 
for crossing the Bosphorus. Clearly his stubbornness over- 
weighed his purpose. Was it worth the effort? 

A strong-willed person should bear in mind an important 
law of life—the law of expediency. - 

A weak will is, in a sense, the direct opposite of such per- 
verse obstinacy. There are variety of reasons for having 
a weak will from laziness to a congenital deficiency to the 
absence of strong motivation. (The role of heredity has 
already been discussed.) The failure to be strongly motivat- 
ed is perhaps the most significant cause. The vital interests 
of many people are too narrow to motivate them “throw in” 
their will power. 

For these people a remedy is to widen theirhorizons since 
interests generate goals and the desire to achieve them. 
This desire itself summons their will power and makes it 
work. 

The great Russian actress Glikeria Fedotova related in 
her memoirs how her teacher Mikhail Shchepkin developed 
his students’ will power. “Once, we students were warming 
to a game of croquet, Shchepkin called us in back to class. 
Getting away from the game was hard and we didn’t feel 
like going back but nothing could be done: we had to! It 
wasn’t easy to switch at once and get back into our studies. 
Try as we would, even if we gathered all our concentration, 
we could not get the croquet out of our minds. Finally we 
managed and our roles began to form. But just then Mikhail 
Semyonovich let us go again. Once more we'd barely got 
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into the game when the old man was there calling us in to 
rehearse again. Yet this was neither obstinacy nor despotism: 
Shchepkin was merely strengthening our. will power and 
teaching us to control ourselves.” 

Only someone who has an emotive will power and who 
can work and concentrate his attentions and thoughts on one 
thing can control his wants and desires. 

It is as though some people possess an inner control, and 
one so powerful that it sometimes put a “straight jacket” 
on distracting desires. 

The great writers who had enormous capacities for work 
had this ability. Leo Tolstoi, Honore de Balzac, Jack Lon- 
don and many other writers amaze us by their productivity. 

Words help our will power, it is an important stimulant 
which should not be overlooked. A kind word from a friend, 
a wise word from a book, a word of good advice from parents 
and peers are all inspiration. 

A mental “run through” of a task, a model of your behav- 
ior, also helps. Everything can be weighed up in advance, 
and tuned for action. 

Emotional environments affect us very much. It is no 
accident that soccer teams more often win home matches 
than away ones. And everyone does better in familiar situa- 
tions. As the Russian saying goes, “Even the walls help make 
a home.” 

The positive emotions like the joy found in creating some- 
thing, pride in one’s work, and the sense ofsatisfaction — 
emotional “fair winds” —have very significant effects on will 
power. 

Though unfortunate, it also happens that a strong will 
can fetter the emotions thus restraining people, and can even 
damage their creativity. The rigid cast it throws on their 
minds narrows the range of their creative search. By con- 
centrating every effort at one point, an excessively strong- 
willed person can allow no deviations from an established 
path. 

Overly strong will power shackles the emotions cutting off 
the byways needed for a creative inquiry. Accordingly, an 
optimal strategy for creating something combines a great 
sense of purpose —what Newton called the patience to pon- 
der —with an ability to see a problem in new perspectives 
and to yield to hunches. This combination of commitment 
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to and emotional freedom from a goal, coupled with an abi- 
lity to overcome intellectual inertia without turning into a 
sort of weather cock is the seed from which creativity is 
born. 

These qualities are not easy to develop, but given deter- 
mination significant results can be achieved here too. An 
effective method is to solve brainteasers. Not only do they 
give the “computer” in our heads the opportunity to tackle 
problems and find resolutions to complex situations, they 
also awaken the need for goal-centered reasoning, help de- 
velop our imaginations, and induce flexibility to our logi- 
cal thinking. 

As an aid in this pastime, I can recommend an excellent 
book on recreational problems, experiments and games, cal- 
led Your Spare Time. In this ingenuous collection V. Bol- 
khovitinov, B. Koltovoi and I. Lagovsky have brought to- 
gether a large number of interesting brain-twisters, logical 
problems, and mathematical and other conundrums. 
You'll find everything you need to train your patience, per- 
sistence, concentration and memory. ‘Perhaps no better 
trainer for developing your will power can be found. 

To illustrate the basis of their method, let us try to solve 
a seemingly simple problem, which is known as the Four 
Points. Without lifting your pencil from the paper draw three 
straight lines through four points so as to connect each point 
and return the pencil to the starting point. One simple way 
of solving this problem is to assume the four points are the 
vertices of a square. In order to return to the starting point, 
the pencil has to trace a closed figure and given three lines 
the figure has to be a triangle. So let us draw a triangle near 
the square. No, it doesn’t work. What if we try it another 
way... Doesn’t work either (see the trials on p. 83). It 
would seem that no solution can be found in the great 
majority of (if not all) the trials. In one experiment Ya.A. Po- 
nomarev, a Soviet psychologist, tested over 600 people! 

The problem proved too hard for all of them and many con- 
cluded it was unsolvable. But: is it? It turns out that our 
rigid thought processes prevent us from solving it by mak- 
ing it exremely difficult to break out beyond the limits of 
the given figure rather than rambling helplessly within the 
imaginary square. Thus our thought, misguided by our wills, 
sometimes dawdles within a vicious circle of habitual 
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moves. Yet, once the “secret” is discovered, this sort of brain- 
teaser can be tackled by the dozen in minutes. 


In recent years Rubik’s cube has become an enormously 
popular puzzle throughout the world. This unsophisticated 
device is a cube with six facets each consisting of nine 
colored cells. Mathematicians have estimated that there are 
43 trillion combinations! 

The cube’s inventor, the Hungarian architect Erne Ru- 
bik, explained that the colored cells comprising the cube 
move freely in different planes. Each side is all the same co- 
lor initially. Rotating a side breaks the symmetry, so making 
the sides look like a colorful checkered blanket. The problem 
is to make each side the same color again. 

It seems a simple thing to do. Yet the solution requires 
the ability to imagine all six facets simultaneously, remem- 
bering the positions of each cell, and constantly keeping 
in mind a plan for each future manipulation. 

How many times over these years have I seen—in a sub- 
way station, near a school or simply in the street —people 
twiddling with frenzy but without effect at a Rubik’s cube! 
True, I have chanced upon a few obstinate ones who, pains- 
takingly and meticulously, have chased around the motley 
patchwork of facets and ultimately made it to the final goal — 
each side the same. 

Some people take hours and even days to crack the cube’s 
puzzle. But mathematicians have already proved that a the- 
oretically optimal path from any position should require 45 
moves. The inventor himself tackles any problem in 50 to 
60 moves taking one or two minutes. And this is not the max- 
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imum speed. At the first Rubik-cube world championship 
Ming Tan, a 16-year-old Chinese American, did the task 
within an incredible 22.95 seconds. 

In our age of computers, robots, electronic gadgets and 
instruments the new logical brainteaser proved very handy. 
It stirs up interest in complex intellectual games and provides 
an original visual aid in teaching certain aspects of the 
mathematical theory of groups, combinatorics and even quan- 
tum mechanics. The cube illustrates some extremely com- 
plex mathematical concepts, introduces multi-dimensiona- 
lity and the theory of space, and sharpens perception in three 
dimensions. 

A mathematician said the game demands of anyone who 

lays it discoveries that nearly rank as being scientific and 
that every player independently “defines the scope of the 
research”, “formulates principles”, “builds theories” and 
then tests them, always ready to give it up if proved wrong 
and eventually “publishes a scientific paper” —arecord of un- 
conventional sequences of moves. 

Just about everybody enjoys playing with a Rubik’s cube — 
adults and children, people of every occupation and skill; 
you can see both a student and an Academician, moving it 
around in their hands. This is because the game makes an 
excellent tool for training patience, geometric vision and log- 
ical reasoning. However by far the greatest value of the 
game is its use as a simple device that visibly demonstrates 
the amazing potential of the human brain. 

I hope the reader understands that developing a strong 
will takes more than solving brainteasers and recreational 
problems. They were but examples, illustrations to support 
the advice that this kind of “small-scale mechanisation” 
should be utilized towards more serious and essential tasks. 

I grant you have it all clear now: in order to learn the art 
of having command of yourself you have to master the skill 
of guiding your actions according to a plan, adjusting them 
to suit moral standards, suppressing motives that disagree 
with these standards, and most importantly overcoming 
vbstacles in your way to the goal. 
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Recipes for Attention 


Attention is the only door through which impressions 
of the external world evoke sensations in the mind. 


K. Ushinsky 


Ivan Pavlov ordered the word “observation” to be carved on 
the facade of the main building of his research center at Kol- 
tushi as a constant reminder to his associates of how much 
he appreciates this human quality. Summing up his own abil- 
ities Charles Darwin wrote, “... I think that I am superior 
to the common run of men in noticing things which easily 
escape attention, and in observing them carefully. My indus- 
try has been nearly as great as it could have been in the 
observation and collection of facts. What is far more impor- 
tant, my love of natural science has been steady and ar- 
dent... 

“From my early youth I have had the strongest desire to 
understand or explain whatever I observed, —that is, to 
group all facts under some general laws. These causes com- 
bined have given me the patience to reflect or ponder for 
any number of years over any unexplained problem.” 

All great researchers have had the ability to exercise an 
immense power of concentration on a key subject. Onse 
Socrates, determined to take part in war, joined a column of 
troops on the march to the lines. Somewhere along the way 
a philosophical point caught up with him. He stopped right 
there, oblivious of anything around. He came to much la- 
ter only to find he had been standing there for hours while 
the troops had gone far ahead. 

Apparently, we can even say —without doubt —that every- 
one is able of significantly building up his or her ability 
for concentration. 

Attention is the key element of concentration. Converse- 
ly, the inability to concentrate at the right time on the right 
thing —the crucial point —plagues many people. It is rightly 
noted that the shortest way of doing many things is to do 
each one at a time. True, it is also asserted that Napoleon 
could simultaneously attend to seven tasks —a fact, regret- 
tably, unsupported by scientific evidence. Nevertheless there 
are more credible instances of people doing several things at 
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once. In 1887 the French psychologist Polan demonstrated 
his capacity to read one poem while writing another. He 
could also recite verse and multiply multidigit num- 
bers. 

Someone anxious to improve on their attention span — 
an all-important component of “mental mechanics” —should 
first find out just how much he can already marshall, i.e. 
by gauging his potential for concentration. This can be done 
with relative ease. Here are a few tests. 

Prepare a table like this: 


Then say to the person: 

“IT shall show you a drawing with several figures for a mo- 
ment. Look at them closely and when I take them away add 
up the numbers and write down the sum.” Then produce the 
table for an instant. When the sum has been jotted down ask 
the subject which numbers were written in which figures. 
Most will reply, “I did not pay attention” or “I missed that.” 
It is clear to a psychologist that your subject lacked the at- 
tention span needed to notice both the numbers and the figu- 
res. 

The figure on p. 88 can also be used to assess someone’s at- 
tention span. 

Who can find each number from one to ninety in sequence 
the fastest? And those from 1 to 45 and 90 to 45, two at a 
time: 

One essential quality of attention lies in its ability to 
switch. For example: 

Write two numbers, one under the other, say, 4 and 2. 
Add them up, write the sum next to the first number on the 
top line, and write the top number from the first column be- 
low it. Then add the two numbers in the second column and 
carry on in the same way. You then get the aie 
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Now the second task: write the sum of the units below and 
place the lower number above to obtain: 
4 2 BS. 2g a % 
2 6-8 4 2 0 ae as 
After a little exercise ask someone to give you the commands 
“the first method”, “the second”, “first”, “second”, and so on. 
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As you hear the command draw a vertical line and move 
quickly to the other method trying to do the task quickly 
and efficiently. If you check what you have done you’ll 
see that the errors will mostly occur immediately after switch- 
ing from one method to the other. 

After testing different people in this manner the results 
are bound to be different: they hinge on the flexibility of 
the neural processes which govern the ability a person has 
to switch attention. The latter can be substantially improved 
by exercise. 

And what about the stability of your attention? Try as 
quickly as possible to follow with your eyes (not with a pen- 
cil or finger) each of the lines in the “maze” (see p. 89). 
Once you stop tracing a particular line, mark its number in 
the box on theright. Then check your performance using a 
pencil. The errors will indicate how unstable your attention 
is. Using tests such as these to train your attention you will 
be able to improve significantly on that parameter too. 

There are other, equally simple but fairly effective, tech- 
niques to enhance your powers of observation and atten- 
tion. 

Besides Your Spare Time, I suggest you look at Recreation- 
al Psychology by K. K. Platonov. Personally I found this 
book so entertaining that I could not resist using some of 
its recommendations and tests. 

A technique to help you become more observant was des- 
cribed by Rudyard Kipling in his novel Kim*. 

Kim’s teacher, Lurgan, once took a handful of jewels from 
a box and put them on the table. Kim was allowed to look 
at them for as long as he wanted, but then he had to remem- 
ber all that he had seen. Also, a young Hindu boy, who had 
already passed through the training course was present. 
When Kim said he had memorized everything Lugan covered 
the stones and the Hindu boy scribbled - something. 

“There are under that paper five blue stones —one big, 
one smaller, and three small,’ said Kim, all in haste. 
‘There are four green stones, and one with a hole in it; 
there is one yellow stone that I can see through, and 
one like a pipe-stem. There are two red stones, and-and-I 
made the count fifteen, but two I have forgotten. No! 


*Rudyard Kipling, Kim, Pan Books, London, 1978, pp. 171-173. 
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Give me time. One was of ivory, little and brownish; 
and-and-give me time...’ 

‘One-two’ —Lurgan Sahib counted him out up to ten. 
Kim shook his head. 

‘Hear my count! the child burst in, thrilling with laugh- 
ter. ‘First, are two flawed sapphires—one of two ruttees 
and one of four as I should judge. The four-ruttee sap- 
phire is chipped at the edge. There is one Turkestan tur- 
quoise, plain with black veins, and there are two in- 
scribed —one with a Name of God in gilt, and the other 
being cracked across, for it came out of an old ring, I 
cannot read. We have now all five blue stones. Four 
flawed emeralds there are, but one is drilled in two places, 
and one is a little carven—’ ‘Their weights?’ said 
Lurgan Sahib impassively. ‘Three-five-five-and four 
ruttees as I judge it. There is one piece of old greenish 
pipe amber, and a cut topaz from Europe, There is one 
ruby of Burma, of two ruttees, without a flaw, and there 
is a balas-ruby, flawed, of two ruttees. There is a carved 
ivory from China representing a rat sucking an egg; and 
there is last —ah ha! —a ball of crystal as big as a bean 
set on a gold leaf.’” 

A staggering difference in the perception of reality, is it 
not? You should be able to sense about the same amount of 
detail after training your powers of observation, say, as 
you watch things while riding in a bus. Do so and then close 
your eyes and try to recapture the situation in your mind. 
Verify the perceived scene by again looking at the scene. 

I remember being temporarily assigned during the war to 
a scout unit. We, the inexperienced novices, were being 
trained to observe keenly and to pay attention to detail. We 
would be seated, five or six of us, in a jeep and driven down 
the road at a considerable speed. Suddenly our instructor 
would order a stop! At once he began throwing dozens of 
questions at us: what did we notice on the left? on the right? 
how many posts were there in the railing on the bridge 
across the stream? how thick was the pine-tree at the roadside 
near the fork? how deep was the rut? how many windows did 
the guard box we'd seen have and how many kilometres was 
it from the turn? At the first try we made many slips over- 
looking things that counted and feeling totally confused. At 
the second go, or rather during the second trip, there were 


92 You Have the Power over Your Abilities 


fewer oversights, and fewer still during the third. By the 
evening, after we'd done ten if not twenty reconnaissances, 
by car or by foot, walking or at the double, we would no 
longer be gawking but absorbing just about everything and 
almost as hard as we should. Even long afterwards we per- 
sisted in the habit of committing to memory everything we 
saw along the way, everything around us wherever we 
went. 

In training your attention skills, you should be aware of 
each of its three forms. 

1. General concentration. Without setting yourself any 
specific task you merely try to find out what is left of the im- 
pressions you previously noted. 

2. Directional concentration. This is to examine closely a 
given object and then be able to answer any question relat- 
ed to the object about which you should answer after exam- 
ining it. Nothing is said in advance about what the ques- 
tion may be. 

3. Goal-directed observation. Here certain details of a 
phenomenon must be observed and only then the phenomenon 
itself unveiled. 

During these training sessions you will note—as have 
scientists before you—that, oddly enough, we tend to see 
only things which are already familiar; we seldom notice 
anything new or hitherto unknown to us, even though it be 
right before our eyes. 

Platonov’s book on developing investigative skills makes 
the point that someone who goes up and down stairs several 
times a day without noticing how many rungs there are in 
each flight, is not inattentive. Similarly, you may speak 
with someone several times a day and still fail to note the 
colour of their eyes because your attention was focussed on 
their manner of speaking. This too cannot. be considered to 
be lack of observation. In general, if you ask someone ques- 
tions to test whether the person isa keen observer they should 
not relate to something unworthy of that person’s attention. 
Knowing the number of windows or balconies in the house 
across the street does not qualify as attentiveness, for it 
never changes. But being able to tell how much of the time 
particular windows stay open or have the lights on—that 
comes with observation, concentration, and the ability to 
capture relationships and perceive patterns. 
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Listening skills are as important as observation ones. It 
turns out that listening is not as simple as it might seem. 

Most people spend eighty percent of their total waking 
time on various forms of communication and half of that 
on listening. Yet we utilize only about 25 percent of our lis- 
_tening potential. 

Recently psychologists have found that although half the 
working day in many professions is spent listening to other 
people, most of us cannot really listen well. So you can say 
to just about anyone: “Listen, you don’t seem to be able to 
listen!” 

Failures to listen properly can result in formidable loss- 
ses, sometimes in disaster, catastrophe and a lot of human 
‘suffering. 

In 1977 some 581 people died when two airliners collided 
over the Canary Islands. And just because the pilots were 
not listening to radioed commands in the way they should 
have done. 

A medical nurse in a hospital was only listening half- 
heartedly when a patient was telling her he had an allergy to 
a common drug. As a result, the patient died after a routine 
yet, in his case, fatal injection. 

But so much for extraordinary, rare accidents. American 
psychologists estimate that in the USA the inability of hus- 
bands and wives to listen to each other is the main cause of 
divorce. - 

The following is a small test of your listening abilities 
(ask someone to read the questions aloud): 

1. Indicate which of the words “Cambridge”, “canton”, 
“cracker”, “coulomb” and “caller” has the letter “k”? 

2. Assume you were told to go to room 325, find a pamphlet 
called The Government and the Leftwing Movement in the 
UK in the top right-hand drawer and bring it back. Were you 
asked to fetch the pamphlet from a right- or left-hand draw- 
er? Which room you were asked to go to, 235 or 325 or 225? 

3. In the word sequence “rot”, “cot”, “lot”, and “trot” the 
second word is “lot”. Correct? 

4. Jane told her husband to buy beef, butter, bread, and 
matches. He brought butter, bacon, matches, and beef. What 
did he miss? 

If your answers were not quite correct there is no need to 
be upset for you are by no means alone. Less so because there 
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is a way to help rectify your listening habits. It is our own 
bad habits that keep most of us from listening properly in 
the first place. These can be summed up in six points: 

1. Our mind would not wait. We think four to ten times 
faster than most people speak. So, whilst we are waiting 
for words to be uttered we switch our minds on and off to 
attend to what is being said, with the result that only a few 
words really reach us and we lose the meaning of what was 
said. 

2. When we think we know what is to be said we only 
half-listen to the point being made. 

3. We see instead of listen: how many times have you mis- 
sed the name of a new acquaintance solely because you were 
paying attention to his or her looks or manners. 

4. While listening, we do something else all the time: we 
are trying to listen but actually divert some of our attention 
to a newspaper, radio or television. 

5. We forget the main thing and heed the words rather 
than the ideas. 

6. Our emotions overwhelm us. When someone tries to 
put forward an opinion opposite to the one we believe to be 
true, we involuntarily sense the risk of listening further lest 
we hear something that would throw in question the vali- 
dity of our own view. We turn our minds off the speaker and 
start planning our verbal counter-attack. 

Here are six ways for bettering your listening habits: 

1. Learn how to concentrate slowly by doing exercises of 
the type, “How much is two plus three minus five plus four 
times two minus six?” 

2. Arrange a radio or TV examination for yourself. Watch 
or listen to a popular science programme with a friend and 
check to see how many of the ideas aired in it the two of 
you memorized. Then try to agree on the key conclusion in 
the programme. 

3. Switch off the things that distract your attention; don’t t 
try to listen and do other things as well. 

4. Learn to tolerate points of view contrary to your own. 
Keep watch on your subconscious compulsion to stop listen- 
ing and start thinking of a “fitting” response. Think instead 
of a question relating to the speaker’s words, a question to 
tet him know that you are warming his point of view and 
not one designed to bring it down in flames. 
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5. Keep giving yourself orders and instructions. Unless 
you can do this well you can never either memorize accu- 
rately or fulfil them. 

6. Help others to listen well. We encourage loose listening 
habits in our children by repeating the same thing to them as 
many times as it takes to draw the child’s attention or get 
him to obey. But in fact you need not address your child more 
than once. If he disobeys he should be punished reasonab- 
ly enough to stimulate him to listen to and act on what he 
is told but once. As for ourselves, we must set a good example 
to our children likewise replying to their words after hear- 
ing them once. 

It is useful to memorize and practise the “technical listen- 
ing skills.” 

When you listen make appropriate notes on paper to serve 
later as memory joggers (this applies also to telephone 
calls: never take a call without a pad and pencil ready). 

Learn to identify the most valuable data in the informa- 
tion you received. 

While listening, keep asking yourself, “What is the spea- 
ker’s aim? What is my aim as the listener?” 

By following all these bits of advice you will learn to lis- 
ten. As you see, attention problems also need attention. 


How to Improve Your Memory 


Method is the mother of memory. 
T. Fuller 


Jur memory, much like a living being, has its own char- 
icter and whims. It can store some trifling thing from our 
‘hildhood for many years, but it may also treacherously fail 
1s—so that we make fools of ourselves by refusing, when 
east expected, to remember a formula learned an hour ago. 

For centuries science has been trying to penetrate the 
mystery of memory. 

Until very recently most scientists thought that memories 
vere recorded in the brain involving nucleic and ribonucleic 
‘cids. But this view of RNA as a type of a magnetic tape 
nd the exclusive carrier of memories has not been corrobo- 
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rated by evidence. When something is remembered the com- 
plicated contacts between nerve cells, sites known as syn- 
apses, change. One nerve cell may have several thousand syn- 
apses, and there are several thousand million cells in the 
brain. So you can imagine the brain's information recording 
potential—it is almost limitless. 

So far we only know that a memory is, in the words of 
the British physiologist Gray Walter, not a coin on the table 
but alighted candle on an altar. How are things remembered? 
What sort of process helps a memory system deliver 
the requisite piece of information from its storage area? 
Why do some people remember things better than others? 
The answers are not clear yet. 

What most people want to know is not how our memories 
work but more prosaic things: such as what their “storage 
capacity” is and how it can be expanded. The French author 
La Rouchefoucauld once noted that everyone keeps complain- 
ing about their poor memories but nobody ever complains 
about their lack of common sense. 

You know in a sense memory is the foundation for every 
creative effort and it is ourselves in that our personality, 
attitudes to people, potentials, and thoughts are all tied 
up with memory. 

The ancient Greeks believed that Mnemosyne, the goddess 
of memory, was the mother of the nine Muses of the arts and 
science. The biographies of great men confirm that almost 
all of them possessed extraordinary memories. Yet their 
memories differed and that’s only natural—for so did the 
people. 

What many prominent scholars appreciated most about 
their memory is its ability to forget. Rousseau wrote in 
The Confessions. “This is one of the singularities of my memo- 
ry which merits to be remarked. It serves me in proportion 
to my dependence upon it; the moment I have committed 
to paper that with which it was charged, it forsakes me, and 
I have no sooner written a thing that I have forgotten it 
entirely.”* Edgar Allen Poe came up with sarcastic paradox 
that if you wish to forget something make a note that you 
have to remember it. 


*The Confessions of Jean-Jacques Rousseau, Vol. 11, Brentano’s, 
New York, 1928, pp. 540-541. 


Improve Thyself 97 


His advice should be adopted by professional people who 
are now at risk of being swamped by an ocean of information, 
that is unless they master an effective way to forget what is 
not needed. 

Our discussion of memory started with how to forget be- 
cause somehow this aspect of memory usually receives lit- 
tle attention. Nevertheless the ability to forget the margin- 
al and the less necessary and to remember only the strictly 
necessary is a hallmark of talent. Indeed, forgetfulness is 
not a disorder but a healthy condition for the memory. 

Yet whenever people talk about memory they are concerned 
about its expansion and improvement, as everyone wants 
to remember well and for a long time. 

Before giving tips on memory improvement we shall first 
venture a brief description. 

The objectives of engineering psychology and cybernetics 
require the concepts of short-term, long-term, and medium- 
term (or operational) memory. They are interrelated. 

When W. G. Penfield, a well-known investigator of human 
brain, electrically stimulated a certain region of the cere- 
bellum the patient remembered in detail experiences of the 
remote past. 

Penfield recounted how an electrode inadvertently actuat- 
ed a record of experiences that unfolded sequentially, in- 
stant by instant, as if atape-recorder was running and replay- 
ing all the person had consciously perceived, all that had 
caught his attention. 

Thus an electrical stimulation withdraws a particular page 
from a person's memory files. These, researchers have shown, 
are very spacious. An average person, the experts are con- 
vinced, carries around a vast number of reminiscences to 
the end of his days. Names and addresses, words and gram- 
matical forms of the language we speak, multiplication ta- 
bles, memorable incidents from childhood are all captured 
and reinforced in our memories to stay there for ever. 

Everyone becomes aware at one time or another of their 
short-term memory. You dial an unfamiliar phone number 
for the first time and the line is busy. You dial it again and — 
too bad—you find you have forgotten the last two digits. 
Two or three minutes later you realize you've forgotten the 
number altogether. Or when new people are introduced to 
you at a party, for how long do you remember their names? 


7—0789 
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Unless you make an effort at the time the introductions are 
being made, and let the names sink in, you will not be able 
to remember them later. 

If you wish to move new information into your long-term 
memory, concentrate attention on it and repeat it several 
times. Certainly sume events tend to be memorized as though 
by themselves. There must have been something special 
about experiences that involuntarily draw your attention. 

What'is medium-term memory? The information entering 
the brain is “first sorted”. Some of it—of immediate utility 
and interest—is transmitted for a few minutes’ storage to 
medium-term memory. If during a further sorting process it 
is given attention, then it will be transferred for long-term 
storage by a special mechanism. Clearly, loosely held in- 
formation may and does drop out from the memory system 
unless reinforced by repetition. 

Every human memory operates on this principle. But 
equally, every human memory operates in its own way. Not 
just better or worse but simply in its own way, as dictated 
by the individual’s own characteristi¢és. You must have 
noticed this. Some people find it enough to listen to some- 
thing in order to memorize it. Others must read it, while oth- 
ers may be able quickly to learn a poem of ten to fifteen 
stanzas but not a very short physical formula. Still others 
can, by contrast, take in formulas at a glance but have no 
head for historical dates or events, and so on and so forth. 

If a person’s memory can be improved by his own efforts 
then why have the stunning scientific advances of our times 
uncovered no drug that enhances our learning capacities? 
One has appeared. Though not exactly a medicine and for 
the time being just a laboratory scale chemical, researchers 
at the Institute of Organic Synthesis of the Latvian Acade- 
my of Sciences have developed a compound like the hormone 
vasopressin, which acts upon the central nervous system, 
controls blood pressure, and adjusts the water and salt metab- 
olism. 

So that the new substance acts selectively on memory 
without affecting other functions, the vasopressin molecule 
was modified. 

Experiments towards an artificial memory hormone have 
been successful after a series of setbacks and near misses. 
Though not a medicine by a long shot and at best an expe- 
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imental model of some future drug, it does indicate that 
resent research is opening up an avenue towards a memory 
lixir. 

So long as many of our memory’s “secret caches” remain 
ndiscovered and “pills for the forgetful” are not available 
ver the counter, memories should be trained on a daily ba- 
is to be made efficient. 

Psychologists now classify memories by nature into vi- 
ual, emotional, and logical abilities. 

The visual memory may also be called the perceptive (sen- 
e) memory and it records every smell be it of the sea or smoke, 
f ammonia or roses; every taste whether of ice-cream or 
astor oil, bread or candy; every scene such as a mountain 
ilhouette or a plane at takeoff, or the map of a city or the 
utline of the Eiffel Tower; every touch from the softness of 
rool to the coldness of metal, the prickliness of thorns or 
varmth of a handshake. 

Our perceptive memory is intimately linked with our emo- 
ional memory—a memory for feelings and emotional expe- 
iences. This is not surprising since all our emotional expe- 
iences are related to the images we Store. As we relive expe- 
iences we evoke the perceptive images associated- with 
hem. Nevertheless the emotional memory is a thing apart. 
. proof is that different people have different attitudes to 
that they see. People tend to give different accounts of, say, 

movie or a guide’s commentary on a tour. While someone 
rill enumerate events in succession, others will recall im- 
ges of the people involved or of the road, while others will 
alate only the things which struck them most. 

The logical memory is for ideas, words, and concepts. 
ike the other types, it too gives us our individual colourings. 
here is a story that some students once asked a famous 
heoretical physicist if he could recall a congress that had 
aken place 30 years before and which had brought together 
1any of the world’s scientific celebrities. It turned out he 
ould. Not only did he name those attending the congress 
ut he even could describe the debates that had taken place 
vetween Bohr, Rutherford, and Dirac, quoting their posi- 
ions and writing formulas on the blackboard. But when 
sked where the debate had occurred, who was wearing what, 
nd whether the scientists’ families had been present he 
ould not say —he could not remember. Of the “perceptive im- 
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ages” his memory retained nothing. Even the formulas he had 
cited were not images but merely ideas, view, theories, and 
thoughts encoded in a succinct and palatable form. 

Though all three memory types exist side-by-side, one, 
as we've just seen, can prevail and dominate the others. 
This is why people remember things differently. Every hu- 
man being has each type of memory but only one type “pre- 
dominates”. 

Furthermore, even perceptive memories vary a great deal. 
Some people remember what they hear: their auditory me- 
mories are the front-runner. Others remember what they see: 
their visual memories are better developed. But that too is 
different to those who can retain colours and shades as opposed 
to those who remember shapes and lines. And that kind 
of memory also varies: those who need manual skills and 
who have “hands of gold”—sculptors, surgeons, or mechan- 
ics —remember with their hands. 

A heroine in Galina Nikolaeva’s novel The Battle in Tran- 
sit was a young working girl named Dasha. She discovered 
that her fingers could, unassisted by her eyes, remember her 
job, while the eyes merely hindered her. This is how she 
related her discovery, “She (Igoreva, and the best worker in 
the section —author) sort of trusts her hands and I don't. 
I trust my eyes. Suppose I lay out a job and look where to 
put what. But see my fingers? The clever fellas figure it out 
on their own. I just oversee them, and stop ‘em getting too 
nifty. See how smart they are.” She began to flex her fingers 
quickly before Vera’s eyes. Just let them free!”. 

If there is the memory for hands there must also be by 
extension one for legs. This is possessed by ballet dancers, 
skaters, and jumpers. There is even a memory for the move- 
ments of the tongue, an indispensable asset for actors and 
linguists. 

The domination of one particular memory over other is 
also age-dependent. Children have better perceptive and 
emotional memories while adults have better perceptive and 
logical memories. School students, especially in the senior 
grades, rely heavily on their logical memories. This is because 
everything that concerns knowledge—whether in mathe- 
matics, biology, -or languages —depends for at least 80 
percent on the -fogical memory backed by the perceptive 
memory. i ete Fe 
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Psychologists investigating memory have found that the 
rariations in the type of memory are for the most part due 
o upbringing. Some people rapidly get used to doing things 
ilently and single-handed: they tax their perceptive memo- 
‘ies. People accustomed to working in teams and used to a 
ot of chatter more readily develop their auditory memories, 
laving more to listen to and memorize than looking and 
eeing. 

Memory skills are reinforced year in, year out. AS a per- 
on’s studies go on and mental loads increase, each individu- 
il gradually and imperceptibly begins habitually utilize heavi- 
y the same memory type. As scientists put it, once stereo- 
ype of memory operation has developed, it is reinforced 
juickly and made more solid from one exposure to the next. 

Eventually the stereotype evolves into a memory type. 
‘hen from all the memories possible a person “picks out” 
he types he usually relies on. The other memory types he 
imply “discards”, leaving them inoperative and untrained. 

These reserve capacities ought to be put to work, and not 
ust because they are resources to be used, but because me- 
nory development depends on versatility. A versatile and 
iniform development of all the memory types helps people 
| great deal, as evidence from psychological and medical re- 
earch proves beyond doubt. 

A very useful dictum is: a change is as good as a rest. 
t applies to memory too. One sure way to avoid fatigue 
s by learning to alternate memory types. Turn for your own 
mds another welcome feature of our memory: it thrives on 
he meaning rather than wording. It is very seldom that a 
erson can memorize accurately what he heard or read. 
Nhat he does remember normally is not the words 
mut’ their basic meaning which he then rephrases in his 
wn words. In getting on to the meaning of a sentence 
ve usually proceed from the general to the particular. For 
‘xample, “container” has a broad range of meanings. When 
omeone says “‘a container of apples” our minds dutifully 
yortray a container in the form of acrate. But say “a contain- 
x of lemonade” and we imagine a bottle. Later on a real 
rate rather than abstract container will remind us of ap- 
les and a bottle will remind us of lemonade. 

When trying to memorize something we have heard or 
ead what is important is whether it was understandable and 
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expressive enough for us to imagine the situation we have 
to “grasp” and remember so clearly. Here again, the focus 
should be on tracing implied relationships and logical links. 

Read the following sentences: 

“The sounds were false because the seems had parted.” 

“The voyage was postponed because the bottle had not 
broken.” 

“He was saved by a hay stack the fabric having ripped 
apart.” 

Unless a cause-and-effect relationship is found in these 
sentences nobody can understand what they are all about. 
And of course the phrases will be instantly forgotten. But 
if we add that the first phrase refers to an old bagpipe; the 
second, to the tradition of launching ships; and the third to. 
a parachutist whose parachute was torn —the cause-and-effect 
relationships will be clear, the situation readily understood, 
and the sentences easy to remember. 

Here is another and equally revealing proof of the same 
phenomenon. Prior to the world chess championship tour- 
nament journalists asked Anatoly Karpov and Garry Kas- 
parov a few questions about their memories. It will omit 
their replies concerning their chess memories and concentrate 
on their non-chess day-to-day memories. 

Kasparov: “I memorize virtually everything I need. I 
have no need for a book for phone numbers, but I cannot 
handle some events or objects—they be in a “dead zone.” In 
the main, though, I have no difficulty memorizing series of 
numbers or pieces of literature. I’ve bad visual memory.” 

Karpov: “I’ve no memory for names or titles... It’s hor- 
rifying and on occasions well, embarrassing, when I have 
to slur over the first name of the person I’m talking with. Or 
else I find myself remembering well some literature, whole 
excerpts of story but unfortunately suddenly forget the au- 
thor... 

“As for telephone numbers, which are believed to be a test 
of memory, I’ve a funny way of memorizing them. For exam- 
ple 59-11, okay the sum is 70 (I’m always attracted by 
‘zeros’ —round numbers). Then 59 and 70 may pop up before 
my eyes but I quickly figure out that the first number has 
to be subtracted from the second to obtain the correct ver- 
sion of the number 114 —the last bit of the phone number. 
Sounds complicated? Well, what can I do about it?” 
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As you work to enhance your memory capacity or improve 
your memory, remember that understanding what you wish 
to memorize: is the key to both. 

Examine carefully the drawing above for about ten seconds. 
Then cover it up and look at the drawing on p. 104, trying 
to recognize the figures you just saw in the drawing above. 

The technique can be used to train memory. You will need 
several sheets of paper with empty squares the size of the 
drawing above. Have a look at it. Then reproduce from 
memory everything you remembered. Now take another look 
at the picture and draw the figures once more. Go on until 
you’ve memorized all of them. The number of figures you 
learned after the first time will suggest the span of your 
visual memory and the number of repetitions taken to re- 
member all of them will measure its speed. 

In order to test the combination of visual memory and 
attention you should spend one minute observing the draw- 
ings on pp. 106-107, first on p. 106 and then on p. 107. 
After that write on a sheet of paper two columns, the first 
listing the things that disappeared in the drawing on p. 107 
by comparison with the drawing on p. 106 and the second 
showing things which appeared, 
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Read carefully but only once and try to remember the 
numbers: 


64 93 57 68 46 37 39 52 74 49 


Now reproduce them from memory, preferably of course 
in their original sequence. The total number you were able 
to memorize will indicate the scope and the numbers you 
memorized in the right sequence will show how accurate 
your mechanical visual memory is. 

If someone reads to you aloud the series of numbers this 
will enable you to assess your mechanical auditory memory. 
Comparing the results of the two tests will indicate which is 
the dominant type of memory for you. The weaker memory 
can be improved by training. At the same time, an awareness 
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of which aspect of your memory is stronger will let you ex- 
ploit it at work. 

In order to see the potential of your.conceptual memory get 
someone to read you the following text and then try to write 
down what you remembered of it. 

“28 farmers were given premiums when the October Revo- 
jution Collective Farm exceeded its production targets for 
the first quarter of the current year. They overfulfilled the 
milk target by 153 percent and the meat target by 112 per- 
cent. Eight of them received paid holidays at the “Svetloye” 
recreation center and one farmer, comrade Kunja, was award- 
ed acruise down the Volga which he went on this month.” 

If you find that your memory endowment is not exactly 
phenomenal, which is usually the case, do not despair. Ra- 
ther try to improve it, always aware of the principle of self- 
development: Work, Persistence, Regularity. 

Paul Lafargue has recounted that Karl Marx constantly 
sought to advance his memory by making a habit of re-read- 
ing, after lengthy intervals, his notebooks and marked ex- 
‘racts in books so as to reinforce them in his memory. He 
worked on his memory since his youth, learning poems in an 
infamiliar language by heart as Hegel advized. 

One of the keystones of memory improvement is repetition. 
Yust as a path through the forest appears when it is used 
aany times, so in memory too repetitions leave a marked 
m print. 

But assume that during a walk you admire a wonderful 
andscape and wish to remember it. All this needs is to look 
t it attentively several times, opening and shutting your 
yes to compare the actual scene with the one in your mind’s 
ye. Each look makes your visual impression more vivid 
nd clear, for such are the workings of a trained memory. 

You should make a habit of training your visual memory 
1 this manner everywhere and all the time. Follow the exam- 
de of Aivazovsky, a 19th century Russian seascape pain- 
er, who trained his visual perception to the degree of excel- 
nce that he could produce all his paintings from memory. 
‘ Incidentally, the method just described is a popular tech- 
ique for scouts who sometimes have only a few seconds 
>» memorize a large volume of visual information. 

Another useful tip concerns the best way of memorizing 
xt. The text should be alternately read (perception) and 
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recalled from memory. The text you want to memorize— 
whether prose or poetry —should be repeated in whole, never 
in parts. Should you forget something, take it easy and don’t 
rush to consult the book —instead peer into your memory for 
what you have forgotten. 

While repeating a text, avoid overwork; pause for 10 to 
15 minutes every 40 or 50 minutes. Memorizing by repetition 
is more productive when practised before bedtime or in the 
morning on a clear head. 

Logical, or associative, memorizing is a very effective 
technique. As you try to memorize extracts of what you read, 
avoid learning particular facts or descriptions by rote, you 
should instead match them with analogies. Thus you will 
be able to retrieve the data from your memory store more 
quickly because the associative processing will make it 
easier for you. It is useful to break down your material into 
meaningful shorter segments and in the process recognize 
which are primary and which secondary, which have founda- 
tion and which baseless, which are complex and which sim- 
ple. But your main concern, your primary concern, should 
be to keep the process sensible throughout, without a single 
stroke of mechanical memorization. For conceptual memory 
has been found to be some twenty five times more productive 
than mechanical memory. That says it all. 

As you see, memory, like any other human capacity, can 
only be enhanced in only one way and that way is exercise. 
Those people who complain of poor memory but are reluc- 
tant to burden it are wrong. They ought to remember that 
someone who refuses to open his mouth will never make an 
orator. ’ 

Another thing to consider when building your memory up 
is that training is a means to an end, not an end in itself. 
Otherwise you might have to recall the Russian wisdom, that 
a callused memory wil! forget everything. 

The deliberate retention in memory of unneeded things 
reduces the flexibility of the mind, binds thought and pre- 
vents the efficient operation of both. 

The Russian educator K. D. Ushinsky wrote that “con- 
veying useless facts to the memory that do not lead to the 
assimilation of other useful facts, does it harm because the 
power of the memory, which depends so much on the nerv- 
ous system, is limited, Information that remains isolated 
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in the memory and does not serve to assimilate other similar 
information only burdens it without developing it.” 

It has been established that Man has the least difficulty 
in memorizing information which he can relate through as- 
sociations to his daily work. This accounts for the “stu- 
dents’ paradox” that most of the information known just be- 
fore an examination evaporates once it is over. By contrast, 
the knowledge acquired independently, and not just to pass 
an examination, proves of much higher standard and more 
durable. 

Regrettably, in daily life people have to memorize data 
of little relevance to their immediate occupations. Here 
they are ably assisted by mnemonics. 

The use of mnemonics is as old as Man himself. Some 
mnemonic techniques have come down to us from the an- 
cient Greeks. The word “mnemonics” is itself Greek in ori- 
gin. Two and a half thousand years ago Simonides described 
a mnemonic procedure. Ifa variety of data is to be memorized, 
imagine a town divided into streets, each with a number 
of houses, each with rooms and each room holding a particu- 
lar reminiscence. 

At this point recall Shereshevsky’s phenomenal memory 
with his city and its streets in which he arranged his num- 
bers as images. 

Numerous mnemonic techniques have been designed re- 
cently, all of them “memory joggers” of some kind, to aid 
the act of memorizing through induced associations. 

In order to remember the town Ordzhonikidze—an out- 
iandish in English —a mnemonic like-sounding word combi- 
nation might be “or Johnny kids”. 

To help remember the sequence of colours in a rainbow 
there is the phrase “Richard of York Gave Battle in Vain” 
‘rom which we get the colours Red, Orange, Yellow, Green, 
Blue, Indigo, Violet. 

Ostap Bender, the main character of the popular Soviet 
1umorous novel The Gold Calf by I\’f and Petrov learnt 
-he Latin exceptions in his third year at school by composing 
the easy-to-memorize rhyme: 


Puer, socer, vesper, geher 
Liber, miser, asper, teher. 


\. Pushkin did something similar in order to remember the 
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Latin alphabet: he composed a humorous tragedy in French 
Eno et ikaél. Il’f and Petrov probably updated his method. 
There are numerous mnemonic devices for memorizing 
figures. 
Leibniz did it by substitution of letters for numbers. As 

a result, all he had to remember instead of numbers was a 

short prompter phrasc. All the ten numbers were designated 

by letters. One such system might be: 

1—1, I (the letters look like the number); 

2—t, w (from two twins); 

3—m, z (the letter has three downstrokes and ‘z’ and 3 
look similar); 

4—f, r (the consonants in the word “four”); 

o—f, v (five begins with the letter f, and f and v are si- 
milar in sound); 

6—b, p (the letter “b” is like 6 and “b” and “p” are similar 
in sound); 

7—s, n (the first and last consonants in the word “seven”); 

8—G, H (the capital letters look a bit like 8); 

9—g (“g” looks like 9); : 

0—O (the letter and number look the same). 

Leibniz manipulated this table to replace words for num- 
bers, and so can you: suppose you have to travel from Mos- 
cow to Leningrad, a distance of 725 kilometres. The numbers 
correspond to “S”, “W”, and “F”, which could stand for the 
phrase, “Sleep Well, Fellow”. The phrase is easy to memorize 
because a train ride from Moscow to Leningrad takes one 
night, or a good night’s sleep. 

New methods have been developed for assimilating large 
blocks of information. The methods exploit physiological 
characteristics of our brains. Physiologists have proved that 
the speed at which a printed message can be memorized 
depends on its length, and not on the amount of information 
in it. Accordingly, they recommend that the input informa- 
tion is organized to raise the efficiency of memorizing it. 

For example, an ordinary person would find it impossible 
to memorize quickly this set of 15 numerals:101110110101000. 
But not so if the sequence is broken into groups of three. 
This yields eight triples which could represent a number in 
binary so that 000 = 0, and 111 =7, etc. By applying 
this code “fearsome” sequence can be broken down to an ac- 
ceptable length, i.e. 56650. 
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Teach Thyself 


To make the complex simple, the simple customary, 
and the customary pleasant. 


K. Stanislavsky 


In an Ocean of Information 


‘That is not a regular rule, you invented it just now.’ 
‘It’s the oldest rule in the book; said the King.’ 
‘Then it ought to be Number One; said Alice.’ 


Lewis Carroll 


t has to be admitted that the capacity of human memory is 
ot limitless. Whatever gimmicks we may devise, however 
ard we train, there is no way in which we can remember 
verything we need. Many scholars have reminded us of 
his for a long time. 

Albert Einstein once confessed that he never attempted to 
emember anything that could be found in a reference-book. 
lis friends thought it the jest of a genius. Yet, coming from 

great scientist, it was a foresight. He may have envisaged 
he future informational avalanche and predicted how it can 
e handled, that is by hiving off most of the work of memoriz- 
1g things to our helpmates—reference books, encyclo- 
aedias and dictionaries. 

People have done exactly this: and all sorts of encyclo- 
aedias, dictionaries and reference books are constantly in 
rint. There is hardly a field of knowledge or an area of acti- 
ity which does not have aspecialist encyclopaedia, diction- 
"y or guide covering it, from multi-volume editions to 
pcket-size booklets. 

But the precipitous increase in the amount of information 
as rendered even them insufficient for our purposes. Life 

hard in a world filled to overflowing with information. 
iformation seems to be everywhere. The quantity of data, 
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facts, statistics, reports, messages and findings that present- 
ly hurtle in on people daily and hourly defies the imagina- 
tion. Every day on all the continents of our planet people 
are bombarded with round-the-clock programming from over 
half a billion TV and 1.3 billion radio sets. Daily a total of 
450 million newspapers are sold! 

“In the middle of the present ‘post-atomic age’ we live a 
much denser and more capacitous life than did people in the 
past. Every day an immeasurably greater number of impres- 
sions descend upon the same element of our brains per unit 
of our time, almost pushing against the limit of our neural 
perception”. I think everyone would subscribe to these words 
by Leonid Leonov, a major living Soviet author. We are 
steeped in information flow. Everything is information, 
from a simple note to hours of TV programmes, and then there 
is the scientific and technological information in archives 
of every sort, libraries, patent files, museums, office files, 
etc. It is difficult, if not impossible, to span the whole body 
of information that man is exposed to one way. or another: 
books, newspapers, magazines, photographs, films, broad- 
casts, records, tapes, cassettes, catalogs, advertisements, 
reports, posters, announcements, radio programmes, slogans, 
appeals, and correspondence. 

From this list we see the enormous complexity of the pro- 
cess whereby this information is acquired, stored, processed, 
retrieved, digested, and communicated. This is what mo- 
dern man has to cope with. 

Printed information alone is a vast flow. Over the last 
forty years the Soviet Union's national register has accumu- 
lated over 22 million Soviet titles, or almost one for every 
ten citizens. The annual output of printed matter is approx- 
imately seven billion pages, one tenth of this scientific. 

Scientific information today is as necessary for industry as 
for home. Barely 100 scientific journals were published world- 
wide in 1800, whereas by 1950 around 100 000 were in print 
and by 1970 over 200 000 titles were available. Quite recent- 
ly, two new journals on chemistry alone were added daily 
to the six thousand already available. During the two dec- 
ades from 1926 to 1946 there were nearly three times as many 
publications on zinc as those were in the previous 200 years. 

A chemist fluent in 30 languages, itself an improbable 
supposition, and scanning 20 articles a day without holidays 
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or vacations would still be unable to review even a tenth of 
what the periodicals have to offer in his field of interest. 
Yet scanning alone would serve little purpose, he has to 
‘digest” what he reads. 

The same is true to mathematics, physics, and biology. 
Some experts have estimated that in the near future the in- 
‘ormation available in Europe alone would cover seven thou- 
sand pages a month per person, children included. 

What is to be done? 

One remedy for fiction adopted in the US is to condense 
he novels of Tolstoi, Stendhal, and Dickens into abridged 
ditions of twenty to thirty pages. A small-size book easy 
o pocket, it can be conveniently read in two stretches and 
it odd moments. It sounds like a good idea, but... 

Stephan Zweig abhorred a Dostoevsky novel in an abridged 
‘rench edition. Apparently, he said, everything is there 
is like in. a movie run atopspeed, the characters look more 
lynamic, consummate and passionate. And yet they seem 
‘omehow impoverished: they have none of that special lus- 
er, no irridescent rainbow colours, no atmosphere of sparkl- 
ng electricity, no pressing tension that only a discharge 
an make so terrible and so beneficient. Something is irretri- 
‘vably ruined and the magic circle destroyed. Through a 
tudy of abridgement you can see Dostoevsky’s largess and the 
yurposefulness of his apparent long-windedness. 

It is better to read in the original or a good translation of a 
housand novels than have a distorted idea of 100 thousand. 
(et “condensation” is a must as regards scientific and technol- 
gical information and abstracts provide the most wide- 
pread form of doing it. 

In the USSR, the Institute of Scientific Information was 
et up by the Academy of Sciences in 1950. Since then it has 
‘own into a giant “factory” processing scientific and technic- 
il literature. It is presently known as the National Insti- 
ute of Scientific and Technical Information of the USSR 
\cademy of Sciences and the State Committee for Science 
nd Technology. 

‘In 1953 the Institute launched a series of abstract journals 
teferativny Zhurnal to assist the scientific community by 
woviding brief accounts of articles in major areas of know- 
edge published in an estimated 100 countries around the 
vorld. The Institute receives publications from almost eve- 
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ry major academy and scientific association and society. 
The libraries of the British Museum, US Congress, the Sor- 
bonne in France, and other major book depositories all over 
the world are among its contributors. And it collects the 
entire journa! and book output ofall the scientific and tech- 
nical publishers in the USSR. 

Each year its staff reviews about 200 thousand information 
sources from 117 countries in 65 languages. The materials 
are annually “condensed” here into abstracts, and several 
hundred thousand bibliographic descriptions. About a mil- 
lion articles from their collected volumes, journals, newspa- 
pers and other publications are processed to obtain inputs for 
abstract journals. 

One would think that with such thorough scrutiny not one 
important discovery or invention would slip through. Alas, 
this is not the case. 

To encompass everything everywhere is a practical impos- 
sibility. There is not enough time to read everything. And 
how much is enough in the case of periodicals the number of 
which is increasing beyond measure or reason? Brought out 
now in their hundreds of thousands, they are expected to mul- 
tiply to about one million by the year 2000! What will hap- 
pen then if mountains of books and journals go unread al- 
ready? 

In 1953 an American journal published the description of 
a fascinating technical innovation—a detachable car tyre 
tread. However it was not until 1959 that Soviet experts 
fished out the announcement from the sea of information. 
Literally a fortnight later the Tyre Works in Yaroslavl be- 
gan manufacturing them as the innovation proved remarkab- 
ly simple to transfer into production. While the economic 
gain was quite tangible, the opportunity cost of the six-year 
delay must have been staggering! 

Incidentally, on more than one occasion Americans have 
found themselves in a similar situation, even though they 
are reputed to have a well-organised and efficient technical 
information service. Two eloquent examples were reported 
in the US press—a company spending five years and 
$200 000 to develop a device that it later learned had already 
been designed in the USSR and which had even been an- 
nounced before the company had gone ahead with its R and 
D programme. 
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In a similar incident US industry got news of Soviet 
turbo-drills six to seven vears after they had been announced 
in the Soviet press. 

Of the 500 000 patent applications filed annually through- 
yut the world nearly half are turned down as invalid 
necause they are merely reiterations of a previous invention 
“r discovery. 

Many inventors still work as though scientific and technic- 
al information were non-existent. Like Odysseus stopping 
iis ears with wax, they sail unperturbed past syrens telling 
them of numberless discoveries and inventions. 

This is bad fortune rather than fault of today’s experts, 

sngineers and scientists. Abstracts too can no longer assist 
as they are unable to span the ever-growing information ava- 
‘anche. 
' We are frequently amazed and gladdened at the countless 
reasures of our “millionaire” book depositories. The Lenin 
State Library in Moscow has over 23 million books, journals, 
and newspapers. Its book shelves extend for 300 kilometres 
ind expand at the .rate of 15 km a year. But all too often 
‘hese vast assets are dead stock. Of the books available in 
-he Lenin Library about one half are never requested by the 
‘eaders. The reason? Just as before: the catalogs and refe- 
‘ence books choke in a sea of information. 

That makes it clear why some people prefer to believe that 
‘elatively inexpensive research is better and cheaper done 
anew than looking for a needle in a haystack to make sure 
hat it has not been done by someone else. This is because, 
o take one example, “excavations” in US libraries cost Ame- 
‘ican industry $300 million annually. Other estimates in- 
licate that, world-wide, one fifth of research finding is spent 
mn the acquisition and communication of pertinent infor- 
nation. At the receiving end, most research scientists spend 
me third of their time on wearisome attempts to locate re- 
‘alts their fellow-researchers have already obtained else- 
vhere. 

The process becomes more and more intractable. Given 
oday’s 12.5 per cent a year increase in the volume of scien- 
ific and technical information, the total increment in the 
seriod of 1985-87 alone will represent some 120 to 150 mil- 
ion documents. 

Such are some of the information problems encountered 
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in only one area of publishing —scientific information. Ove- 
rall, the difficulties encountered due to the swelling sea of 
information grow worse each year. Where is the way out? 
How can the contradiction between the increasing constraints 
on the time available to each and all of us and the prac- 
tically unconstrained growth of information so vital for 
our work and other pursuits be resolved? 

Cybernetics and electronics have virtually revolutionized 
the information industry. They yield clues to a_ basic 
problem —that of locating and recalling relevant data rapid- 
ly and in adequate amounts. 

In order to make the process as efficient and as automatic 
as possible, special information-retrieval systems are designed 
to act as “electronic encyclopaedias” for various fields 
of knowledge. 

We could start enumerating at this points information 
processing facilities. However it is more important for us 
now to take an overall view of them as the technological 
dimension of the ongoing information revolution. The revo- 
lution, as we have just seen, was brought about by atangled 
and diverse set of circumstances, not least the availabi- 
lity of new technologies and innovative tools for information 
processing. 

Here are some major new developments: 

—large computers and reliable microprocessors with vast 
information handling abilities that can access iaformation 
networks and data banks; 

—communications satellites which can transmit informa- 
tion over long distances; 

—visual recording and display equipment that can store 
videoinformation in small formats; 

—optical fibre communication channels that can carry in- 
formation in large quantities without noise. 

These few examples are nevertheless illustrative and typic- 
al enough to give you a general idea about the possibilities 
that exist today for transcending the information barrier 
and the immense power of the hardware now in the service 
of man. 

Newspapers have reported that in the United States any- 
one could, on 13 July 1983, step into a telephone booth, slot 
in a 50 cent coin, dial a certain number to get a connection 
to the Pioneer-10 space probe. On that day, the day it left 
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the bounds of the solar system, it was possible to hear on the 
phone the radio signals that the probe was transmitting to 
the Earth. 

In principle, a super-computer can gather, accumulate, 
analyze and classify information, “listen to” and “under- 
stand” man, and synthesize speech. 

An optic fibre cable can transmit messages of any kind — 
speech, text, images; drawings, notes and computer inputs. 
A cable consisting of tens of fibers, enough to carry around 
100 thousand telephone conversations, can be run through 
the eye of a needle. Information can travel in it without any 
interference or distortion. 

Microprocessors can be interfaced to other devices to create 
an economical information system. The systems can be 
miniaturized so that all the information necessary for a high 
school student, for example, can be written as a record of 
3.4 < 10? words containing 1.64 x 10® characters, all within 
the volume of a cigarette packet. 

All these innovations are geared to the key objective of 
minimizing the time needed to process information and pro- 
vide guideposts in the flows of new knowledge and the out- 
pours of data. These technologies add a new dimension to 
she search, processing and storing of information and there- 
by its digestion and feedback. 

Now the basic concept of “work” is being changed. It is 
no longer conceivable without the new information technol- 
»gies —without our access to them even when the task at 
yand does not demand information devices. Now we all 
jepend on the output and performance of information 
:ardware and software. 

Our present information environment imposes on us the 
1eed for some sort of informational hygiene and a work mode 
ailored to it. Everyone unavoidably finds himself floating 
n a truly boundless ocean of information. Jt is essential 
hat we do not set sail unprepared on such a risky voyage, 
‘elying solely on technology. We should remember that 
‘lectronic retrieval systems, micro-processors, and comput- 
‘rs are merely helpers and not substitutes for our more 
onventional skills, which each of us should develop to 
‘ake up undaunted tasks in information processing and 
‘ssimilation. 
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Read in Meters 


Reading is to the mind what ezercise is to the body. 
R. Steele 


At present each new citizen of our planet already has his 
or her share of ten new pages of printed material. Each 
minute of the child’s life will see it growing by another 
two thousand pages. If the trend could continue, there will 
in 200 years be enough printed matter to envelop the whole 
planet in a paper blanket half a meter thick. 

To be sure, noone will ever be able to read all that comes 
off the press. Even at the rate of 50 pages a day noone can 
do more than read 3000 books in a lifetime. Nowadays one 
must be able to read a great deal more than that —the boom- 
ing echo of the information explosion has long since resound- 
ed a warning. 

Experts contend that the productivity of creative effort 
stands in inverse proportion to the volume of information 
acquired and _ processed. 

Of course here we deal again with an overstatement of 
the actual problem but even so nobody can deny that speed 
reading is not only useful but also an essential skill. The 
capacity for rapid “absorption” of knowledge has never 
hurt anyone. If anything, it is yet a trait of a gifted 
person. 

Human beings rely on vision for 90 percent of their in- 
formation intake. That makes reading one of the main path- 
ways to information acquisition. 

Speed, therefore, is an essential characteristic of the 
reading process. You must read faster! 

It turns out that some people can actually read at a 
“gallop”, absorbing the text —consciously —literally in me- 
ters, at several times the rate of an average reader.. 

The ability to read quickly uses an inherent property of 
the highly organised mind, concentrated atteniion, and 
welltrained vision. The skill was distinct for such men of 
genius as Marx, Lenin, Pushkin, and Chernyshevsky. 
Napoleon’s speed reading ability stunned his contempora- 
ries; he could scan 2000 words a minute, whereas Balzack 
could take in a novel within half an hour. 
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Vladimir Bonch-Bruevich, one of Lenin’s closest associ- 
ates, testified to his very special manner of reading. “I 
once watched Lenin reading. It looked to me as if he never 
read line by line but flipped through page by page and ra- 
pidly absorbed everything with amazing depth and preci- 
sion: after some time he would quote from memory some 
phrases and paragraphs.” 


Why then do most people read slowly, indeed —as psychol- 
ogists proved —at a fraction of their potential? 

Some people tend to read as if speaking under their breath. 
They move their lips and sometimes their tongues and 
facial muscles. While reading, such a person more readily 
hears than sees. Reading induces him to develop a chain 
from the eyes to speech to hearing. This method, called 
phonetization, restricts reading speed to 120 to 150 words 
per minute. 

The capacity of the hearing channel in the reception, 
transmission and processing of information is ten thousand 
times lower than that of the visual channel. The problem 
therefore is how to load to capacity the most productive 
channel? 


At least one of the hindrances to the reading process 
can be dropped at will. You need only clench your teeth 
and hold your lips with two fingers. True, instances are 
known of children no longer being able to understand what 
they read, only to regain the ability shortly afterwards 
when this is done. 


There are other ways of overcoming the “sound barrier”, 
such as the habit of reading “aloud” to pronounce the words 
internally and their sounds imagined. This method is 
fine for poetry and drama but a nuisance when reading ordin- 
ary texts. The habit can likewise be unlearned: read some- 
thing light and interesting for fifteen to twenty minutes 
each day whilst counting in a whisper “one, two, three, 
four, etc.”. Your eyes will gradually learn to perceive the 
text without any vocalisation. 

Purely visual reading is the most advanced type. Just 
as when listening to a lecture you pick out the idea and not 
separate words, so when reading you need only comprehend 
the general idea of the text rather than the meaning of 
each part in every sentence. 
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A reader who is too slow in grasping the text will frequent- 
ly loose track of the basic concept and fail to see the wood 
for the trees. Furthermore, unless a person is adept at 
speed reading he will find his attention easily diverted by 
extraneous events and his mind wandering to his own 
thoughts. His brain is largely unoccupied with the main task 
and is therefore willing to take on additional work. This 
suggests the need for discipline in mental activities. 

Contrary to what some people believe, that no amount of 
effort can change a long-established reading habit, it can 
be and is changed. Noone age is too old or too young to 
start speed reading. The fact is that our brain, our data 
ns unit, is totally independent of age for its capa- 
city to read quickly. 

Ultimately, our reading speed is controlled by our brain’s 
throughput capacity, which is itself contingent upon the 
new information—the amount of new data that the brain 
receives in the process. Everyone knows from experience 
that a text may be easy, or “watery”, if the new data con- 
tent per line or page is low. Other texts are difficult, brimm- 
‘ing with new information. Moreover, the information con- 
tent varies from page to page in a book or magazine and 
even a newspaper. Accordingly, the ability to adjust read- 
ing speed to the information content or difficulty of the 
material is an important skill. 

It is likewise important to be able to read for ideas and 
locate the substantive parts of the text, omitting unneces- 
sary detail and everything of secondary value. 

Last but not least, the ability to memorize the gist of 
what you have read counts for much in reading. 

But how can ones reading speed be raised? 

Any good training methodology relies, in the final anal- 
ysis, on the development of concentration and memory while 
reading. 

The value of professional concentration and memory was 
first appreciated when training intelligence agents. In the 
Soviet film The Shield and the Sword a Soviet agent at one 
point has a few seconds to scan two pages and remember the 
numbers and locations of concentration camps. While this 
ability of the agent may have seemed fanciful to a movie- 
goer, there is no reason why many of you should not be 
able to do the same after appropriate training. 
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Should you make a go at speed reading, or “dynamic” 
reading, you'll have to learn; 

—to move your eyes across the page from top to bottom 
rather than from right to left; 

—to take in groups of words rather than one or two, the 
way you do now reading this page; . 

—to stop as few times as possible in order to re-read a 
word or phrase. 

When reading a printed text with the normal type the 
eye can clearly resolve three or four letters but it has a blur- 
red image of the remainder. Your eyes read in leaps of 
a few thousandths of a second. We actually read only during 
the “pauses” of the eyes. But even so, the eye does not pause 

_at all letters in turn —it saves time by selecting a signpost 

‘after every four or five letters. The eye “hurries forward” 
‘in an attempt to read faster and make fewer pauses. It has 
been estimated that every hour a reader’s eyes spend only 
three minutes in motion and the remaining 57 minutes at 
rest. 

The first goal is to maximize the amount of information 
encompass per unit time. To achieve this, try to take in 
more words and expand your field of vision. 

Make yourself a training aid. Paste words cut from maga- 
zines on library catalog cards, one word on 120 to 150 cards, 
two words on 240 to 280 cards, three on 400 to 480, and four 
on 800 cards. Paste numbers on other cards. The numbers 
should range from three-digit to six-digit, though there 
need be only half as many numbered cards as word cards. 

Now you may start training. Ask someone to show you the 
cards one after another and each for a moment. Then try to 
repeat aloud or write down the words or numbers. Each 
session should last 15 to 20 minutes and should go on for 
three*to four months two or three times a week (daily ses- 

sions are less productive). 

You can do speed reading exercises on your own, and 
without anyone to help you. Make two slots in each card, 
one for numbers and separate words and the other for word 
combinations. Prepare columns of words or numbers, and 
move a slot as quickly as possible upon the columns and 
‘then move it back. Take this instant, which should last 
about 1/5 second, to remember and write down the number 


or word. 
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When you progress to groups of words, try to fix your 
gaze to the middle of the word combination in the slot. 
You thereby start training your peripheral vision. 

An electronic trainer has been developed for speed read- 
ing. It consists of a computer terminal with a visual dis- 
play unit onto which words are projected within a central 
© cm frame. The reader’s eyes stay at the sa:ne point without 
wasting time on skimming down the lines. All the words 
are projected into the frame. A set of keys enables the reader 
to increase if needed the word projection rate from 200 
to 800 per minute. Some individuals are able to reach a 
reading speed of 1500 words a minute without any ill effect 
and with normal comprehension. 

It should be noted that this exercise should not be started 
before your eyesight is checked by an optitian and appropri- 
ate glasses prescribed if necessary. The exercises are best 
done in the morning when your eyes are not tired. 

Incidentally your speed reading can be practised every- 
where. Out in the street, for example, try memorizing at 
one glance the number plates of passing cars or the word- 
ing on adverts and posters. All printed tickets and advertis- 
ing inserts should prompt you to “catch” the wording at 
a glance and read it. 

The more words you attempt to capture at one glance, 
the faster you'll progress in speed reading. 

You should begin exercising by dropping the habit, if 
you had it, of reading a book, newspaper or journal and 
all the while returning to what you have read. As they say, 
read forward, always move ahead —this will teach you to be 
more attentive. Don’t be put.out by words whose meaning 
is not initially clear. Don’t halt at these—keep going and 
seek above all to grasp the general idea of what you are 
reading —this too will by and by teach you concentration. 
This method, if properly applied, will accelerate your read- 
ing speed by 10 to 15 percent. 

Make a point of noting the time you take to read two or 
three pages. Each month compare this parameter with the 
previous months. 

Get started by reading for short periods of time, but 
gradually extend how long you read for. After three or four 
months pass on to training daily. At the erd of the fifth 
month set a more challenging task for yourself, say, of 
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doing a 200-page book in three hours. Try not to miss any- 
thing essential. 

Experience has shown that with proper training anyone, 
whatever their age, can learn to read many times faster. 
In Omsk, the local branch of the Znaniye (Knowledge) 
Society arranged regular lectures and practice session on 
speed reading. Systematic exercise helped school pupils 
to.double their reading speed, while the school leavers and 
university students were doing two. thousand words per 
minute with normal comprehension.., 

Once you are good at speed reading, avoid confusing two 
things —competent reading and speed reading —and do not 
forget the need to vary your reading method. 

As it happens, publications comie in four main categories. 

First there is specialized literature in the form of text- 
books, instruction aids, and monographs. 

Then there is fiction, which forms a part of the reading 
diet of any literate person. 

Third there is popular science, essays, and political and 
social journalism. These either supplement the specialized 
literature or are independently addressed to particular 
readers. 

Finally there are the periodicals —newspapers, magazines, 
and journals —that perhaps no one can do without nowadays. 

Needless to say, each type has its own “information con- 
tent”, “duties”, “sphere of influence”, features. Your read- 
ing speed will be different for a historical novel than for 
a popular science book. And more generally, there is the 
type of reading that takes you into the realm of the beauti- 
ful as opposed to the speed reading which helps you cope 
with the ever expanding flow of information. Remember 
this and the fact that you need to discipline your intellec- 
tual activity. 

As you read, shake off strains and stresses, and create 
for yourself a propitious working and physical setting. 
Never forget the hygiene and general rules of reading and 


never make it an art for art’s sake. eee LS 
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How fo Become a Polyglot 


C’est en forgeant, qu'on devient forgeron. 
A French proverb 


The Book of Genesis tells of how the people in their pride 
decided to reach God by building a tower “whose top may 
reach unto heaven.” God feared that because they have all 
one language ... nothing wil! be restrained from them, 
which they imagined to do. So he came down from heaven 
to “confound their language, that they may not understand 
each other’s speech.” This story was thus to explain why from 
that time on people have spoken different languages, and 
to account for the medley of tongues among the nations 
of the world, a cachophony that hampers communication 
to this day. 

A paper recently delivered at the World Linguistic 
Congress reported that nowadays about 3000 languages are 
spoken. Some of these are used by millions of speakers, 
others by merely a few. Chinese, with over one billion 
speakers, is the world’s most widely used language. English 
is the second largest, with 350 million speakers, and India’s 
Hindi and Urdu come third, with 200 million. 

Russian is one of the widest-spoken, expressive and rich- 
est of languages. It is now studied on every continent and 
it has a community of 250 million. 

Thirteen languages lie at the apex of the language pyra- 
mid and together account for at least 50 percent of the 
world’s population. In addition to those we mentioned other 
nine are Spanish with 210 million speakers, German with 
100 million speakers, Japanese with 110 million speakers, 
French with 95 million speakers, Bengali with 125 million 
speakers, Indonesian with 130 million speakers, Portuguese 
with 115 million speakers, Italian with 65 million speakers, 
and Arabic with 127 million speakers. 

At the other end of the scale some 1200 languages are 
spoken by the American Indians alone, of which there are 
merely 17.5 million. Quitea few minorities, though numer- 
ically scarce, have nevertheless a spoken and written lan- 
guage of their own. The Saamis who inhabit the Kola 
peninsula in the USSR are a small community of 1700 but 
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have a spoken and written language all their own. 

Anyone fluent in one of the “thirteen greats” should be 
able, theoretically, to communicate with almost two billion 
people if the number of speakers were the only guide as to 
which language to learn. Yet there are numerous other 
factors to consider. For example, more books are published 
in Russian and more technical literature. As many daily 
newspapers are printed in English as are printed in all the 
remaining languages around the world. More is translated 
from English into other languages, and it closely followed 
as a source of translation by Russian, French and German. 
But then Spanish is second to none in geographic spread. 

Which languages are now in vogue? We are told it’s 
English and Russian. However Spanish and the Oriental 
sng uanes have now a greater student following than ever 
before. 

Experience shows that one should study the main languages 
irst and then those languages which are close or relat- 
d to them. The initial difficulty in learning a new language 
essens, the more languages a person knows. 

T. Auerbach, a philologist and crusader for the study 
of foreign languages, told a revealing story about Heinrich 
3chlieman, the famous German archeologist who discovered 
[roy. While relatively slow with his first two languages, 
‘rench and English, each taking him a year, he later needed 
mly weeks if not days to learn a new language. He did 
ust that with Spanish. Shortly before leaving for Venezuela, 
rom Hamburg, he told friends “When I land at Caracas, 

will be speaking Spanish.” True to his word, he learnt the 
anguage during the voyage from a book in Spanish which he 
cnew by heart in other languages. Each time Schlieman set 
ut to study another foreign language he would first procure 
\ translation of the book. In all, Schlieman was proficent 
n fourteen languages. 

As a young man, Schlieman’s memory was poor. But 
vith a lifelong commitment to the study of ancient cul- 
ures, he felt it necessary to know many languages. By stead- 
ast training and perseverance Schlieman trained himself 
Oo memorize text at a rate of 20 pages a day. Only after he 
vas sure he possessed a phenomenal memory did Schlie- 
nan proceed to accelerate his study of languages. Within 
ix short weeks he managed to master Russian, a language 
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believed to be extremely difficult for foreigners to learn. 

In the Middle Ages such efficiency in mastering a foreign 
language would have made the linguist suspect. In the 
17th century a Finnish student was tried for unbelievable 
speed with which he learnt foreign languages, it being 
charged that such was impossible without the Devil helping 
him. The charge was sustained by the Church and the stu- 
dent sentenced to death for being “possessed by the Devii.” 

This barbaric act is yet another proof for the formerly 
widespread belief that it is extraordinarily difficult to 
master a foreign language. 

However many people, called polyglots, are on record 
as having a good command of dozens of languages. 

Cardinal Giuseppe Mezzofanti (1774-1849) knew over 
100 languages. The German linguist L. H. Schutz from 
Frankfurt-an-Main spoke 270 languages. He outnumbered, 
if only slightly, Alexander Pushkin’s contemporary 
R. H. Rusk, a Dane from Copenhagen, who travelled far 
and, wide, learned 230 languages, and compiled 28 language 
dictionaries! Professor Gehestermann, who died in 1964 in 
GDR spoke 132 languages, which is about as many as 
the still living Italian, Professor Tagliavanni. Their close 
equal is a Muscovite, Igor Dvoretsky, who knows many 
languages both living and dead, while Professor Andrei 
Zaliznyak of Moscow University is fluent in more than 
thirty languages. 

There is a Parisian reputedly proficient in French, Ger- 
man, Spanish, Portuguese, Italian, Norwegian, Turkish, 
Russian, Serbian, Greek, Basque, Berber, and Bantu. He 
can moreover read without a dictionary in ail the European 
languages as well as in Latin, Chinese, Japanese, Persian, 
Arabic, Finnish and ancient Greek, Assyrian, and Egyptian. 
Not a year goes by without him adding at least one new 
language to his collection. 

When the Soviet polyglot Grigory Kolpakchi was asked 
how many he knew, he replied that he wasn’t able to say 
exactly. 

You could say these people all have extraordinary natural 
ability for languages. The talent does exist and is generally 
important, but the “talent for languages” is not the posses- 
sion of only a select few. All children, for that matter, can 
absorb foreign languages with remarkable ease and efficien- 
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y- So too in youth it is usually easy to study languages. 
"our progress can be truly amazing after mastering a lan- 
uage training method and applying it with zeal and per- 
istence. 

The polyglots unanimously proclaim that the main thing 
3 not to be language shy. As you learn a language nothing 
hould stop you from expressing your idea in the language 
ou want to know well. 

The second condition is unabashed inquisitiveness. Keep 
sking everybody, always, all sorts of questions in the 
anguage being studied. Expand to the maximum your 
ommunication with people who speak it and who are will- 
ig to help. 

The third, odd as it may sound, is to listen to more music 
0 improve your hearing ability. Good hearing can help 

great deal in articulating words in a foreign language. 

In recent years several methods have been cultivated for 
tudying languages. One is a direct method and is generally 
nown: the teacher repeats a word pointing to the object 
; denotes and does it as long as it takes for the student 
9 remember it. This method, coupled with knowledge of 
ne language’s grammer, makes_ it possible to learn the 
awnguage within 200 hours. 

Another technique, lingophonic, relies on gramophone 
2cords and tapes. The records usually have a detailed 
xarning guide attached to them, so that it is only a matter 
f the student’s tenacity and diligence. 

An accelerated method is now rapidly becoming a widely 
sed technique. It saves knowing the grammar or structure 
f the language to be studied, and its one and only objective 
) teach and encourage speaking. Only three hours a week 
re set aside for theory and all the remaining time is for 
seaking, with most attention being put on conversational 
abits. 

The accelerated method is an off-spring of frequency anal- 
sis. 

The Russian language, for example, currently has half 

million words. How many of these are in practical use? 
ven that genius in the use of the Russian language, Ale- 
ander Pushkin, only possessed a literary vocabulary of 
ightly more than 22 thousand words. But that was Push- 
in! What about simple mortals? 
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Linguists have discovered a rule they have found amaz- 
ing—that the one hundred most frequently used words 
“cover” twenty percent of all oral and written language; 
one and a half to two thousand words take care of 85 percent 
of all communication. There is moreover less than a 15 per- 
cent probability that you will ever chance upon one of the 
many thousands of remaining words. 

In 1911 Aldridge compiled a dictionary of the six thou- 
sand most common English words for immigrants to Ameri- 
ca. Since then many similar dictionaries have been com- 
piled and now there are about 300 in 16 languages. 

The words of a language are used with varying frequency. 
For example, the word “water” is used routinely many times 
a day in our speech, as contrasted with “algorithm”, a word 
seldom used albeit familiar to many. The greater number 
of times a word occurs, the more common it is and, mathe- 
matically speaking, the higher its frequency. Frequency 
word books arrange words in order of usage, with the most 
common word placed first. Not unexpectedly, any text 
in any language basically makes do with a limited number 
of the most “frequent” words. It is estimated that the five 
hundred first, that is to say, most popular words in English 
account for 70 percent of all fiction texts, the first 1000. 
words for 80.5 percent, the first 2000 for as much as 86 per- 
cent, the first 3000 for 90 percent, and the first 5000 for 
93.5 percent. 

Now, what if we take the first ten thousand most current 
words? Calculations suggest that in that event we shali be 
able to understand 96.4 percent of text instead of the 93.5 
percent understood with a vocabulary of 5000 words. A 
doubling of the word stock wins us a meager 2.9 percent 
gain in understanding. Is that negligible gain worth the 
effort of learning 5000 additional words?! This property 
of diminishing returns is not solely confined to English. 
Similar ratios have been obtained for other languages. 

Practical work with foreign literature shows that unless 
we understand more than 60 percent of the words we are 
unable to catch the general idea of an article or a book or 
segregate the principal points from the secondary ones. 
Some 60 to 80 percent comprehension seems to be enough 
te follow the author’s reasoning, grasp the general drift, 
and identify the principal message, which can be later 
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Translated using a dictionary. With 80 to 90 percent com- 
yrehension, one Should have no trouble in making an ab- 
‘tract of a foreign work into one’s mother tongue, with only 
xccasional recourse to a dictionary. Understanding 90 to 
8 percent makes little practical difference with reading in 
me’s own language when the meaning of an unfamiliar word 
s easily guessed and it seldom crops up in the text anyway. 

The point is that knowing around five thousand words 
hould be enough in order to read English texts. 

An interesting remark on the study of languages other 
han one’s own was made by a prominent Soviet linguist, Aca- 
lemician L. V. Shcherba. In A Guide to the Proper Study 
Foreign Languages he advised reading copiously after 
earning the basic grammar and of how to make sense of 
| text with a dictionary. The initial material should include 
‘asy-to-read entertaining adventure fiction. At first, he 
aid, progress is very slow and one must spare no effort 
o speed it up, sacrificing accuracy and adequacy of compre- 
tension and simply passing over obscure passages. Recourse 
o the dictionary should be less and less frequent and eve- 
ything must be done to develop the skill of guessing words 
rom context. This reading technique is to build an adequate 
rocabulary in the foreign language. The method works 
»ecause words and patterns are often repeated in real life. 
Ibviously, Academician Shcherba pointed out, repetitive 
isage involves everything that most frequently occurred 
n the language and thus all that is perceived as the most 
ssential and relevant becomes selected of and by itself. 
“he success rate will hinge on the amount of reading done. 

To return to the accelerated method of speech learning, 
t was shown by German linguist Max Muller, who worked. 
n England, that an English farmer could manage in his 
‘aily life with only three hundred words! Research carried 
ut by Bulgarian scientists has shown that a person of av- 
rage ability can learn one hundred words in any language 
vithin one hour. It is useful to remember at this point 
hat the frequency of common words in oral communication 
Ss even greater than in written texts, the first one thousand 
ccounting for nearly 90 percent of all communication. 

Bulgarian specialists have proposed a suggestopedia— 

rapid language instruction procedure. Ancther ingenious 
ccelerated learning method was designed and is being 
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effectively applied by Soviet language teachers. The instruc- 
tion technique emphasizes hypermnesia—exaggerated me- 
mory—and exposes the learner to a set of direct psychic 
effects in an effort to submerge him into a new language 
millieu and so make him feel more at liberty to “speak up”. 
Even though poorly, with errors, stutters and tonguetied 
articulation, but students normally begin speaking their 
hitherto unfamiliar language as early as the third day. 

A three weeks’ course brings a command of the language 
that would require three months or more of conventional 
language training. 

Linguists claim that if you wish to read a book in some 
language, go ahead—learn two and a half thousand of the 
most frequent words in that language and its grammar; 
the word lists are found in word frequency dictionaries. 

But to master a foreign language, like other serious and 
important endeavours, calls for aclear understanding that there 
are four types of mastery, two passive and two active. 

The passive forms are reading and comprehension ability, 
and understanding speech. And the ability to write one’s 
thoughts in a foreign language and speak and keep up 
a conversation require an active mastery. 

Naturally, in the general context of studying a foreign 
language the beginner should start with a brief introductory 
course covering its phonetics, basic grammar, and vocabu- 
lary. By analogy, musical instruction starts with a beginner 
course concerning the notes of the octave and their notation. 

True, the analogy can be countered by saying that there 
are people who sing, or play musical instruments but who 
cannot read music. True, and that was why this chapter 
has addressed the various levels of knowing a language and 
how to study it. 

No matter how diverse, they can be reduced to ten gen- 
eral rules and techniques for studying a foreign language. 
These are: 

1. Study on a regular basis. Better a little time every day 
than many hours once a week. 

2. Always keep within reach brief summaries on your 
current subject: words, paradigms, rules, and texts. 

3. Vary the learning format from reading to listening 
to grammar to writing, and so on. 

4. Learn words in context, not by a word list. 
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5. Read as much as you can, whether or not the text 
S poorly understood. 

6. Learn by heart as much as you can. 

7. Learn a selection of popular phrases like “it should be 
said that”, “by the way”, “it seems to me that”, “it makes 
‘ense”, “just a minute”; you will need them to gain time 
n order to think up your next phrase. 

8. Language is a fortress and all lines of approach and 
svery possible means must be used to storm it. Any expo- 
ure is therefore a stepping stone to success, so no opportu- 
1ity to speak, read, or write in the language being studied 
‘hould be missed. 

9. Have no fear of errors. People learn from them! 
3eing too modest does not help either, a measure of self- 
issurance does. 

10. Utilize the time normally lost when travelling in 
yuses, etc., in waiting rooms, etc. 

Given the willingness to learn and to comply with these 
ind many other requirements, everyone can become a poly- 
‘lot. The beginning is tough, and it is tougher still to con- 
tantly brace yourself'to overcome barriers—weariness, lazi- 
iess, other preoccupations, fancied or real, excuses like 
no need to rush it” or “there’s still time”. Language pro- 
essionals say that from the third language onwards it’s 
smooth going”. 

Absorb one other important truth (which incidentally 
uits all endeavours in life): “practice makes perfect” and 
earning without trying hard is hopeless! Always remember 
he French proverb in the epigraph of this chapter, which 
ranslates as “to be a forger takes forging.” 


Cicero’s Laurels 


True eloquence comprises saying all that needs to be 
Said, and only that. 


La Rouchefoucald 


iveryone frets and fumes to hear a speaker droning through 

speech read from notes—too boring, too tedious. But in 
10st such cases the speaker is not to blame—he just cannot 
peak in public. 
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In order to state ideas in a clear and logical manner, 
to make them adhere to central argument, and to convince 
the audience of your views, you must have verbal flair— 
a vastly important gift on which many jobs and occupations 
heavily depend. 

I remember seeing a laboratory’s academic staff in frus- 
tration and anguish over their chief’s total inability to 
speak, prove, or persuade in public. Alas, some unwritten 
rule decrees that it is the leader of a group that delivers the 
accounts of accomplishments. So the chief of this laborato- 
ry—otherwise a likeable and competent person—would 
climb the platform in front of gatherings, small or large, 
Scientific seminars, council meetings, conferences, and 
Symposia and start mumbling, chewing the fat, going 
back on himself, faltering and thereby smearing a good 
half of the effect of his group’s fairly impressive achieve- 
ment. Still worse, he could not sell the laboratory’s resource 
requirements to his own management. All too often he would 
fail to prove the validity of his views even to his own asso- 
ciates, and would have to turn to heavy handed admin- 
istrative injunctions. 

In our time just about everyone has to speak in public, 
make statements, get across ideas, deliver speeches and give 
talks. Young children do it at school in class, high school 
and university students at rallies and festivals, shop anc 
office employees at meetings and worker committees, scien- 
tists and researchers at congresses and workshops, population 
leaders and trade-union activists at their conferences and 
conventions. 

Again, is logical, interesting, captivating and persuasive 
speaking a trainable art? Can one make an orator? The answer 
to both is yes, but not before mastering the basic essentials 
of oratory. 

First and foremost, you must remember that there has 
to be a compelling purpose to your talk. Fine and fluent 
speech should not be employed simply to gain oratorical 
success, but should be motivated to serve a higher goal, to 
a persuasion that breeds commitment, to win  people’s 
dedication and rally them to a good cause. 

As a Speaker, set yourself an objective and you'll sense 
the need to prepare, be it a speech, report or talk. And you'll 
never let it run away with you. 
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The world’s best orators all say such preparation is in- 
lispensable. Some brilliant speakers have even obey the 
‘rouble of writing out the full texts of their speeches only 
lropping their notes as they spoke. Why they did this will 
ye discussed later. 

In a sense, a speaker is like an actor, who also must re- 
.earse to appear in his or her role (the only difference heing 
‘hat the speaker writes his own part). 

Actors in rehearsal do more than just memorize text 
content), they also adjust the form of their communication 
o suit the message they are trying to get across from stage 
.o their audience. They seek appropriate gesticulations, 
nime, and intonation. True, during the actual performance 
his set of learnt actions retreats into the background to 
yermit inspiration. Improvisation, the soul of any art and 
he prime agent of emotional impact, has na business to 
flutter about like a bird but should rush down the channel 
hat was plotted during preparation (it is the text of the 
‘:peech as impressed in the speaker’s memory that acts as 
he channel for him during an impromptu speech). 

Experienced speakers, who intuitively approached public 
ippearances aS a “competitive game”, seek to anticipate 
xossible countermoves by the adversary (laughter, indigna- 
ion, tricky questions) at particular points through the 
peech. As do chessplayers, they are prepared and kept up 
heir sleeves all kinds of “antidotes” (jokes, witticisms 
ind interesting facts) just in case. 

Theorists of oratory recommend dividing the preparation 
nto three steps—the organisation of a logical framework, 
inding a suitable presentation format, and rehearsing one’s 
rerformance on the platform. 

The organisation of the logical framework has the prima- 
y aim of clearly identifying what Stanislavsky called the 
super-task”, that is, the key concept you want to present 
nd prove in your talk. Clarity of thought is the key to 
larity in presentation. The edifice of a speech should be 
wilt so that all its parts work towards the super-task. 
.8 for the logical skeleton of that edifice, it must be made 
xceedingly clear and elegant if one is to achieve clarity 
f speech, which Aristotle said was its prime virtue. 

Experience has shown that the basic technique for this 
‘age is to put your basic points and proof, causes and effects 
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into proper perspective. All the components must mesh 
together, much like the cogs in a gear. Absolutely no “ends”, 
however flashy or witty should be left untied or “hanging”. 
(“Ends” that contribute nothing to the super-task are fairly 
common for inexperienced speakers, who get carried away 
by their oration and given to spectacular digressions that 
neither make a point nor “fire”, to use Chekhov's metaphor 
of a shotgun hanging on the wall which is bound to fire 
some time during a good play.) 

On the other hand, good speakers insist, a speech should 
not be too detailed for fear of annoying the audience. 

Speaking a lot and saying a lot are very different things. 
The listeners’ time must be valued. It should be remembered 
that 20th century man has great knowledge and a developed 
mechanism of associative thinking. Therefore a speaker 
is as good as his skill in interspersing in his speech “hooks” 
that will catch in memory regions in the mind of his listen- 
er and so generate the associations that the speaker wants. 
This will give his talk significantly greater “capacity” and 
“sprightliness”. While looking for a suitable speech format 
one should consider the following recommendations from 
great orators. 

Information flows into our brain via five senses. Our 
mind is therefore conditioned to shape images of the outer 
world by combining auditory, visual and other sensory 
information. Although verbal information is still vastly 
important in life, the progress of civilization, as previously 
noted, has considerably strengthened the significance of 
visual information. Yet integrated messages are the best 
perceived by human beings: a live rose in our hands with 
its colour and odour makes us far more excited than the 
abstract word “rose”. Experienced speakers exploit this 
property of the human psyche to confer an imaginative, 
spectacular and lushy quality to their speech, much as 
writers do. 

A speech that directs its message and appeal to the lis- 
tener’s mind should be structured to stir rapport. 

Gestures, mimes, bodily movements and vocal pitch are 
the means that experienced speakers bring to bear upon 
human emotions. These “dress ship” flags may either sub- 
stantially enhance, or if misused substantially weaken, the 
effect of a speech, 
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Remember that human senses wear out gradually. Noth- 
ing is more counter-productive in this sense than monoto- 
ny and dreariness. 

Film-makers, because they are involved in the most enter- 
taining spectator art, are keenly aware of this feature of our 
psyche. Accordingly, one of their working dictums is to 
employ the maximum number of frame changes, ingenious 
angles, and- other jolts (while remaining logical and con- 
sistent throughout). 

So, too, a speaker should devote some time for preparing 
a good format, looking for fresh, exciting, and unexpected 
facts, aphorisms, and memorable pictures and considering 
when to dole them out to his listeners lest they tire of “dry- 
food” rations. 

Rather than droning on in a monotone it is good to mod- 
ulate sensibly the tone of voice to accentuate salient points 
and interchange long with close shots, abstract general 
statements with specific particulars, broad historical vistas 
with glimpses of domestic life. Together, their kaleidoscope 
will entice the audience into the mainstream of the speaker’s 
ideas and sentiments, and this is a key to success. 

An intriguing plot does it. Even in a dry communication 
to a scientific seminar, ways should be found after the first 
few words to “bait” the listener on the “hook” of inte- 
rest. 

When preparing a speech, speakers’ manuals advise that 
the general mood of the future audience should be considered. 
If you expect them to be negative towards the ideas you are 
to air, don’t be too hasty to take the bull by the horns. 
Work on your listeners. Win their liking with an exciting 
example, get them intrigued but promise the denouement 
at the end of the talk. Build a chain of preliminary proof 
and only then “engage” the big guns. Try to minimize the 
zap between your own internal “programme” and _ those of 
your listeners, or else you may “blow it”. 

If you intend to prove an innovative and sophisticated 
.oncept divide the new information to be conveyed to your 
‘isteners into “portions”, align them in order of increasing 
-omplexity and serve them unhurriedly and consistently. 
Imagine you are a mountaineering. instructor who is to 
‘rain a group of beginners before climbing a high summit. 
f you suggest they climb the summit unprepared, most 
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will probably simply refuse. Gradually “escalating” the 
height to climb accomplishes the main aim.) 

More good advice from experienced speakers is that one 
should not neglect suspense when considering a proper 
speech format. The technique was discovered centuries back 
by playwrights: suspense heightens interest and the list- 
eners’ response is the stronger, the more unawares you catch 
them. Unwise speakers save up their aces until the end 
waiting to “smite” their unsuspecting listeners. The effect 
is frequently very great—no question about that, but its 
psychological impact is short-lived. It is more “profitable” 
to hint somewhere during your presentation that the trump 
card will be cast out towards the end, perhaps even slightly 
showing your hand and keep reminding your audience once 
in a while that something flashy is ahead. You need to build 
up tension and anticipation—then the effect will be en- 
hanced enormously. 

The rehearsal of a speech is akin to its delivery and ex- 
perienced speakers suggest that it should be rehearsed on con- 
ditions close to what will occur. 

Some prominent scholars, to get ready for essential con- 
ferences and discussions, go to the trouble of organising 
mock debates with their staff (who also benefit from them) 
and make a point of inviting their most vocal and 
staunch opponents. 

While preparing for a public appearance you must pay 
special attention to how you want to elicit an emotional 
response from your audience. Weep yourself if you want me 
to weep, said Horace, an expert in the art of arousing peo- 
ple’s sentiments. D’Alembert added that eloquence is essen- 
tially the gift of infusing your passion into other people’s 
souls. He did not imply, and neither do we, that speakers 
in a public debate should appear on the platform sobbing, 
dramatically howling, or making anguished faces. The thing 
to remember is simply that an ordinary, but impassioned, 
speaker can be more pursuasive than the most crafty but 
dispassionate orator. 

One final “don’t” concerns gestures: avoid overusing them. 
Remember: a gesture should merely back the points that 
the word communicates. So if you can dispense with ges- 
tures—do it. Don’t make “goggle eyes” or rush about on the 
platform, Your affectations wil] miscue the listener, need- 
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lessly tax his brain with irrelevant information and dis- 
tract him from your main line of thought. Conversely, a pre- 
cise and spectacular gesture comes like a stroke of lightning. 

Thus, the key message to a speaker can perhaps be sum- 
marized in the phrase: “When you speak in public, be the 
creator and constructor of your speech and you’}l:-win the 
hearts of your audience.” 

One of the laws in the “theory of persuasion” says that 
the way to a man’s mind is through his heart. 


Instruction and Technology 


We live in an age of electronics, information and com- 
puters, and over the next ten to fifteen years everything 
will change in the world —but now is the time to get ready. 


A. Berg 


Ours is the time when the progress of science and technology 
has brought technical innovations into the sphere of self- 
improvement, largely in the form of tutoring machines 
and trainers. Applications for them have not been developed 
in all educational fields, but even so we ought to know how 
to handle them, what makes them special, and in what way 
they can benefit the learner. It would seem that no school 
worth its salt will soon be able to do without them. In the 
same way educational television has come into our homes: 
first unnoticed and perhaps unexpected. It is now so popular 
that many people cannot imagine learning a foreign lan- 
guage, for example, without TV courses to help them. 

We are used to seeing human instructors handling the 
teaching, no matter what, when or where the subject is 
taught. And all of a sudden, we see it done by a machine, 
and moreover done well. 

What does a human teacher do during a lesson? First, he 
talks about the topic. He selects his material and prepares 
supportive questions to ask. Then he checks on how well his 
students have comprehended and learnt the subject matter. 

The learning process can thus be represented as a teacher/ 
student interaction. The perceived result of the system’s 
yperation is the student gaining knowledge directly and 
‘y feedback with the teacher, 
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Of these the direct input goes via the channel the teacher 
has employed to transmit his knowledge to the student, 
namely lectures, exercises, laboratory tests, or practicals. 
The feedback process starts from the student. It provides 
a way for the student to see if and how well he has assimi- 
lated the material. 

But then we were told that lesson—the conventional type 
of tesson —has very poor feedback. The teacher who instructs 
too often has no way of knowing how his students are absorb- 
ing the material. And not knowing it, how can he properly 
structure and adjust his instruction process? 

Experts have already established that to render the pro- 
cess effective, a teacher of the class’s mother language 
must reinforce each point, as many as 100 times every 
20 minutes. 

Imagine now a class of 30 people. If the teacher were to 
prompt each pupil there would be to a staggering 4500 
prompts every twenty minutes. Like an automaton, the 
teacher would have to reinforce each point at the rate of 
225 per minute! This is a practical impossibility. 

But the instruction process is programmable. A lesson 
or text-book is sliced into units and precise indications 
are given about the sequence and method for presenting the 
material. With such a detailed programine the teacher would 
have little difficulty running the electronic machines to 
supply the students with the outputs necessary for the 
student to absorb a particular topic, make queries, and 
evaluate their performance. 

Let us review the operation of a simple tutoring machine. 

A tape with recorded questions. is played whilst a paper 
tape for recording the answers is moved. A student responds 
to a query and then turns a knob. His response goes beneath 
a transparent plate and there is no way then to correct it. 
Simultaneously the right answer appears on the tape together 
with the next question. . 

Another machine, an electronic tutor called the Repetitor, 
assists in thestudy of foreign languages. The student presses 
a button to display a phrase in the foreign language con- 
taining a missing word which he has to supply. Should he 
make a mistake, the machine will answer with a red signal. 
This means he now has to press the button with the tempt- 
ing word “prompter”, But do not count on it: there will be 
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no crib. What the machine will do is not prompt the an- 
swer, instead it asks leading questions—a memory jogger to 
help you recall the missing word. 

A similar machine is remarkably effective in training 
students, una ded by instructors, how to do mathematical 
operations normally performed with a calculator or slide 
rule. It communicates with the learner by displaying phrases, 
iike “Correct” or “You have made a mistake”. If for 
some reason you do not respond within an allotted time, 
the machine will issue a polite warning, “You are taking 
too long to think”. 

The “tutor” machine can handle the whole procedure, 
verifying your response, recording the time taken to give 
it, rating your achievement, and even requiring you to be 
reexamined later. 

Another machine can examine 1025 cards listing ques- 
tions in practically every discipline—the equivalent of a 
large examination session at higher educational establish- 
ment. 

Machines are being used increasingly as an instruction 
tool. From individual experiments the focus in this area 
is shifting to widescale applications of tutoring machines. 
Quite a few universities and vocational training schools 
nave been using programmed instruction techniques foi 
many years. Ordinary schools are arranging to have spe- 
zially equipped classrooms. There is every reason to believe 
that teaching machines will become an ever-present ele- 
ment of instruction programmes. 

If they do, what will become of the human teacher? 

With the introduction and utilization of tutoring auto- 
mations, even the best, the teacher’s role will not be dimin- 
shed, indeed it will gain in importance. There must be 
someone to write the programmes for the machines and then 
ee that they are continuously updated. This is of course 
-he job for teachers. The teacher will remain the central 
igure in the entire instruction process and, most important- 
‘y, in moral education and upbringing. The computer 
vill be his or her loyal and dependable helper in the class- 
‘oom. 

How does a computer-assisted lesson proceed? A student 
3 given a topic to learn. The assignment consists of a theo- 
etical part, a solved example, and a problem to solve, 
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As soon as the student solves the problem, he keys in the 
number of his subject and his response. Then he presses 
the button and the computer instantly replies whether the 
answer “correct” or “incorrect”. If correct the student may 
move on to the next topic and the problems to be solved 
increase in complexity. No new topic can be learned nor 
a problem solved until the previous ones have been digest- 
ed. All the connections inside the tutoring machine lead 
to the control subsystem. After the student inputs an an- 
swer, several subsystems “swoop” down on it. A comparing 
subsystem compares it to the correct answer in the memory. 
If they match the output signal goes to the evaluation block; 
if they do not, control is passed to the analytical block to 
handle wrong answers. The information output block will 
only work when the machine has examined the answer in 
detail. It makes a stern and demanding tutor. 

Several hundred teaching machines ranging from fairly 
simple to very sophisticated devices are already being used 
in the USSR. Their dimensions also vary widely: some are 
miniature “tutors” the size of a cigar-case, others are big 
enough to fill a large room. 

Tutoring systems serve a variety of purposes and can be 
grouped into: 

simple mechanical devices—group 14 

trainer machines—group 2, and 

monitoring and instruction machines—group 3. 

The “examiner” type machines for testing students’ 
achievements are the most numerous. Their names are 
usually self-explanatory —‘“Lecturer”, “Consultant”, “Train- 
er’, “Coach”, “Controller”, “Examiner”. Some are multi- 
purpose machines that can monitor, consult or examine. 

One monitoring-examining machine model is of particular 
interest for its ability to verify within a minute complex 
problem-solving tasks in physics, electrical. engineering 
and higher mathematics. Significantly, a human _ teacher 
generally requires at least 15 minutes to do the same amount 
of monitoring. 

Researchers and engineers are anxious to build instruc- 
tion machine configurations and develop instruction  pro- 
grammes that will integrate state-of-the-art methods of 
specialized instruction in sports,- music, and medicine. 

With blind and deaf students in mind, work is in pro- 
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gress to design and test a method of reading hand-written 
texts when they are being written. The machines such as 
these will be able to check dictations as they are written. 

Another machine already designed can produce and under- 
stand human speech. It should be able to teach at any one 
time several hundred and, in the longer term, even several 
thousand students. And moreover, to teach them different 
subjects, each according to his or her individual program- 
me. The machine will read everything the student writes 
and listen to his or her speech—that is, will react to all the 
student will be doing during the lesson. 

As with hand-held (pocket-size) calculators, educational 
applications will be implemented on miniature teaching 
machines of the “Speak and Read”, “Speak and Write”, 
and “Speak and Count” types. They will aid students de- 
velop basic skills in complex disciplines. 

Large computers, too, have come into use for school 
education and to automate the learning process at universi- 
ties. Their applications run from entrance examinations 
to testing future graduates. 

Scientists in Philadelphia, USA, staged an experiment 
involving an elementary school “class” of 27 thousand. 
The experiment enlisted a teacher that was somewhat 
unusual—a high-capacity computer. It “remembered” every 
student by name and “saw” all of them, relying on its exten- 
sive memory capabilities and a network of TV cameras. 
The “teacher” was stern and observant, never missing a 
wrong answer and keeping the students under continuous 
and unremitting surveillance. 

Videocomputers will also appear on the education scene; 
they will make the laws of physics more immediate, for 
example, by displaying stars on a star-ridden sky, or a 
view of outer space as it appears through the porthole of an 
interstellary spaceship. The student will find himself 
“flying” at near the velocity of light or “change his position” 
among atoms of a crystal to get any desired angle of view. 

According to some projections, tutoring systems will be 
installed in private homes. They will be plugged into a 
national educational computer network. As two or three 
“omputers can almost simultaneously serve hundreds and 
even thousands’ of educational information users, the net- 
-vork will be able continuously to monitor instruction 
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programmes from classroom lessons to homework. Add to 
this a network for education by television—another feasible 
development. There is one project for using satellites to 
relay educational radio and television programming to 
large regions of the Earth. 

Scientists predict that the time will come when high- 
powered television transmitters aboard earth ‘satellites 
“hanging motionless” at more than 30 thousand kilometres’ 
altitude will begin a school year in a gigantic school having 
its desks scattered not only in cities, towns and settlements, 
but amidst the endless expanses of jungle and plateau, on 
far-away ocean islands and in desert oases. 

I would like all those who read this chapter to assimilate 
one important idea. In our times the dictum “Teach Thyself” 
can no longer be restricted to the conventional propositions 
for learning speed reading, foreign languages, and the skill 
of communicating one’s thoughts in an adequate and pre- 
cise manner. The oceans of information that are now avail- 
able require of each of us a competence and skill in handling 
new technologies. No one can afford to be helpless in front 
of a computer keyboard at the time when computers are 
a tangible presence in offices, production shops, laborato- 
ries, and shops. 

It is best to become familiar with and accustomed to 
them when starting the process of education and, if you 
will, self-education as well. 

Of course, such sweeping changes in education and self- 
improvement may seem premature to some people, due to 
a degree of conservatism. But let us recall the many battles 
that raged in the USSR over whether or not to let students 
write with a ballpen in our schools or whether to endorse 
calculators for use in schools and universities. It was some- 
how forgotten that the time of calligraphy is long gone; 
that routine calculations take up nearly 40 percent of the 
time on mathematics and that everybody would probably 
be better off if that 40 percent was used to study mathemat- 
ics. 


a guide to action 


Where there is no will there is no way. 
Bernard Shaw 


Tips Everybody Knows But... 


Nothing is more difficult than to be self-demanding. 
Anton Makarenko 


Thou Shalt Not Overeat 


Eating slowly and moderately, without drinking during 
meals, thoroughly chewing food, and rising from the 
table with the sense of being able to eat more. 


Jean Froumuzan 


Simple diet is best, for many dishes bring many diseases. 
Pliny 


Everything the French physician said about how to eat 
seems fair enough. He made the point a long time ago, in 
1925, in a book that dealt with ways to stave off aging. 
But man’s diet is a matter of such importance that no epi- 
graph, however, meticulously worded, can sum it up. 
It’s a science in its own right—proper nutrition. 

Investigations have shown that the regularity of food 
intake, as well as its quality and quantity, are extremely 
‘Significant. The internal biological clock sets up the body 
and brain process food at specified hours, leaving the rest 
of the time for the brain to attend. to its principal duty. 
“When our dietary rhythm is disturbed, so is the process 
‘just described. 
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“It is very strange, this domination of our intellect by 
our digestive organs. We cannot work, we cannot think, 
unless our stomach wills so. It dictates to us our emotions, 
our passions. After eggs and bacon, it says, ‘Work!’ After 
beefsteak and porter, it says, ‘Sleep!’ After a cup of tea 
(two spoonfuls for each cup, and don’t let it stand more 
than three minutes), it says to the brain, ‘Now, rise, and 
show your strength. Be eloquent, and deep, and tender; 
see, with a clear eye, into Nature and into life; spread your 
white wings of quivering thought, and soar, a god-like 
spirit, over the whirling world beneath you, up through 
long lanes of flaming stars to the gates of eternity!’ 

“After hot muffins, it says, ‘Be dull and soulless, like 
a beast of the field—a brainless animal with listless -eye, 
vee by any ray of fancy, or of hope, or fear, or love, or 
life.’” 

This facetiously ironical eulogy for the stomach in Je- 
rome K. Jerome’s Three Men ina Boat rings basically true. 
It looks as if the old saying, “many a true word is spoken 
in jest” is valid. In Jerome’s banter, the-“true word” is about 
digestion, a very important process in our life. If so, nutri- 
tion must be also an important concern. 

But eating is so much a part of our daily routine, so 
habitual a rite, so universal a human need, as to make 
some people believe they have been aware of it very nearly 
from birth. Others deny it the attention it deserves, relying 
on the body’s “automatic” response to need—once we feel 
like eating, so we shall. 

Yet how erroneous both these views are! Proper nutri- 
tion is a major medical issue because eating properly leads 
to a long and healthy existence. The health of the whole 
body is forged in the smithery of our stomach, Cervantes 
used to say. Small wonder, physicians take eating very 
seriously themselves, and call upon all of us-to eat rea- 
sonably. 

A rash voluntaristic approach to nutrition does a lot of 
harm. It is true that man has a-system flexible enough to 
adjust to the vagaries of nutrition, and during wars it has 
been demonstrated that people can live for long periods 
on a Clearly inadequate ration. But this by no means contri- 
butes to sustained health and improved working capacity. 

One of the basic, if now all too frequently broken, require- 
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ments of nutrition is the injunction against overeating. 
That excessive food hinders mental activity has been known 
for a long time. But extra food also means obesity. 

Everything begins with seemingly harmless overeating. 
An extra bite of cake today, a second helping of pudding 
tomorrow, another sandwich the day after, a favorite can- 
dy—something of everything—add up to an impressive 
food surplus. If you overeat, you give your body added work 
to do, make it look for somewhere to put the extra food. 
Thus overeating multiplies the people suffering from obesity 
who have to carry the burden of overweight. 

Obesity is not just a problem of appearance, above all 
it is a health risk, a life expectancy issue. Scientists have 
found that every kilogram on top of a person’s normal 
weight increases the likelihood of disease and shortens his 
life-span. It is not for nothing that a proverb says, “He 
who has thin waist, has longer to live” and another echoes 
the sentiment, “Fattening means aging.” 

Obesity, or the proliferation of fatty tissue, upsets the 
body’s balance. Naturally, it makes inroads on one’s 
1ealth. 

Fatty depots require additional blood supply and there- 
‘ore place extra pressure on the heart. The fat that forms 
‘demands” room for itself. It raises the diaphragm, dis- 
dlaces the heart, worsens performance of the lungs—this is 
why fat people are sluggish. Movement causes them to feel 
‘he uncomfortable sense of hard breathing, heartbeat, and 
‘apid fatigue. 

Obesity is a disease. Moreover, obesity is not just a dis- 
ase in itself, it is more likely than not the precursor of 
such hazardous ailments as angina pectoris, sugar diabetes, 
ind heart attack. Besides, many diseases are more severe 
n corpulent people than in people with a normal weight. 
‘or example, 50 percent of male and female patients aged 
10 to 49 years are overweight. 

Statistics indicate that 60 percent of all corpulent people 
each the age of sixty compared to 90 percent of all lean 
vho do so, the figures being 30 and 50 percent for the age 
if seventy and 10 to 30 percent for the age of eighty. 

On average, overweight shortens remaining life expec- 
ancy in men, by 13 percent for a 10 percent increase above 
iormal weight, by 25 percent for a 20 percent increase, and 
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by 42 percent for 30 percent. The respective figures for 
women are 9, 21, and 30 percent. 

The tables below give the risks from overweight for men 
and women. Everyone can check to see how much he or she 
cuis back on life expectancy by overeating and overweight. 


Risks from Overweight for Men 


Reduction of life expectancy by overweight of 


Remaining 
Age life 

expectancy 10% 20% 30% 
20 50.21 6.5 42.55 21.08 
25 45.65 5.9 11.4 49.17 
30 41.00 5.3 40.25 17.2 
35 36.35 4.7 9.08 15.26 
40 31.77 4.1 8.0 13.3 
45 27.33 3.59 6.8 41.47 
50 23.05 2.99 5.76 9.68 
HY) 19.02 2.47 4.75 7.98 

15.34 1.99 3.8 6.4 
65 12.06 1.56 3.0 5.06 
70 9.35 1.24 2.4 3.9 

Risk from Overweight for Women 
Reduction of life expectancy by overweight of 

Remaining Sp ee ee ee Ee 
Age life 

expectancy 10% 20% 30% 
20 55.97 5.0 41.75 16.79 
25 51.14 4.6 10.7 15.3 
30 46.30 4.16 9.7 13.89 
35 41.50 3.7 8.7 12.45 
40 36.77 3.3 7.7 41.0 
45 32.14 2.89 6.7 9.6 
50 27.65 2.48 5.8 8.29 
95 23.32 2.09 4.89 6.99 
60 419.12 41.72 4.0 5.7 
65 15.18 4.36 3.18 4.59 
70 11.63 1.0 2.4 3.48 


There is a fairly simple estimate per a person’s normal 
weight in kilograms: take the last two digits of their height 
measured in centimeters. An adult 170 centimeters tall 
should weigh 70 kilograms. A variation of plus or minus 
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10 percent from this estimate is permissible. For people 
with a well-developed musculature the normal weight should 
slightly exceed the figure suggested by the formula. In 
tall people with an underdeveloped musculature the lower 
dJimit is better. 

Everyone should regularly monitor their weight and 
check themselves at least every two or three months; cor- 
pulent people should weigh themselves at least twice a month. 
The check is necessary because our weight can increase 
gradually, sometimes imperceptibly. 

The Medical Academy of the USSR has developed & spe- 
cial table to help people keep their weight under control. 
The indices in it allow fairly accurate estimation of phys- 
iologically normal weight. The table requires some clari- 
fication. With respect to people who are long- and narrow- 
chested, lean, thin-boned, with limbs, and narrow shoul- 


Admissible Weight against Height and Age in Men and Women 


Weight in kilogrammes 


Height ae ee 

wn cm 20-29 30-39 40-49 50-59 60 and over 

Mw ™w om w OM WwW M wW 
750 54.3 48.9 56.7 53.9 58.4 56.5 58.0 55.7 57.3 54.8 
152 53.1 51.0 58.7 55.0 61.5 59.5 61.1 57.6 60.6 55.9 
154 55.3 53.0 61.6 59.14 64.5 62.4 63.8 60.2 61.9 59.0 
i156 58.5 55.8 64.4 61.5 67.3 66.0 65.8 62.4 62.4 60.7 
158 61.2 58.4 67.3 64.1 70.4 67.9 68.0 64.5 67.0 62.4 
{60 62.9 59.8 69.2 65.8 72.3 69.9 69.7 65.8 68.2 64.6 
462 64.6 61.6 71.0 68.5 74.4 72.2 72.7 68.7 69.1 66.5 
{64 67.3 63.6 73.9 70.6 77.2 74.2 75.6 °72.0 72.0 70.0 
i66 68.8 65.2 74.5 74.8 78.7 76.5 76.3 73.8 74.3 71.5 
i68 70.8 68.5 76.2 73.7 79.6 78.2 77.9 74.8 76.0 73.3 
170 72.7 69.2 77.7 75.8 841.0 79.8 79.6 76.8 76.9 75.0 
‘72 74.2 72.8 79.3 77.0 82.8 841.7 84.1 77.7 78.3 76.3 
74 77.5 74.3 80.8 79.0 84.4 83.7 82.5 79.4 79.3 78.0 
‘76 80.8 76.8 83.3 79.9 86.0 84.6 84.1 80.5 81.9 79.4 
78 83.0 78.2 85.6 82.4 88.0 86.1 86.5 82.4 82.8 80.9 
“80 85.1 80.9 88.0 83.9 89.0 88.1 87.5 84.1 84.4 81.6 
B2 87.2 83.3 90.6 87.7 91.4 89.3 89.5 86.5 85.4 82.9 
34 89.1 85.5 92.0 89.4 92.9 90.9 91.6 87.4 88.0 85.8 
36 93.1 89.2 95.0 91.0 96.6 92.9 92.8 89.6 89.0 86.3 
38 95.8 91.8 97.0 94.4 98.0 95.8 95.0 91.5 91.5 88.8 
‘230 97.1 92.3 99.5 95.6 100.7 97.4 99.4 95.6 94.8 92.9 
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ders their “ideal weight” should be 2-3 percent lower than 
the simple formula above would indicate while for stout 
and thick-boned persons, conversely, the formula under- 
estimates their weight by one percent. 

However important the quantitative aspect of nutrition, 
its qualitative aspect—what physicians call a balanced 
diet —must also be considered. The term implies a proper 
dietary combination of proteins, fats, carbohydrates, vita- 
mins, and minerals. 

To meet in full the nutritional requirements of the body, 
our diet must include over six hundred substances, nine 
tenths of which have medicinal properties either singly 
or in combination with others. 

Recent research has made it clear that for a diet to be 
both nutritious and adequate and rational, it should have 
medium-to-low calorie content but have a selection of all 
the essential food ingredients. Moreover, the research lends 
credence to the view that high-calorie diets, far from being 
salutory, actually harm many people in some circumstances. 
By and large high-calorie diets are too heavy for people 
with sedentary or automated occupations or whose life- 
styles include little movement, physical exercise or muscu- 
lar activity. 

With a good measure of confidence one can posit that 
a limited calorie intake in conjunction with high dietary 
concentrations of certain substances will extend a person’s 
life-span and decrease their vulnerability to age-related 
disorders. 

Now a few words about appetite. Physicians phrase their 
attitude to it in the following words: a poor appetite is 
no good, too good an appetite is bad, and moderate appe- 
tite is good. Why? 

It has been established that appetite is not equivalent 
to hunger, which is a natural physiological need for food. 
Nor does appetite provide on all occasions incontrovertible 
proof of wise —non-excessive—eating habits. Indeed the 
sense of satiety grows sometimes out of sheer volume rather 
than the caloric content of food eaten. On occasion, a per- 
son may actually —in caloric terms—have had enough well 
before his stomach feels full because more nutritious food 
tends to occupy asmaller volume. A Russian saying captures 
it well, “Full himself but his eyes are begging for more.” 
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Long ago Cicero used to say that we should eat and drink 
just enough to restore our strength, rather than weigh it 
‘down. 

Yet we see in some families what one could call the cult 

of opulent food. The habit of overeating is frequently 
formed in childhood and this deleterious habit is maintained 
into adulthood. Now let us imagine a situation when some- 
one gets atransfer, say, froma previous physical occupation 
to an administrative job. He abides by his previous diet 
and doés not reduce its caloric content even though in his 
new job it is toorich. The result is obesity. Much the same 
occurs to elderly people whose energy expenditures have 
tapered off, their activity decreases but their food intake 
‘remains unchanged. 
’ Everyone knows a lover of hearty meals. Research com- 
‘pleted in the Soviet Union has shown that even among young 
people one in ten are too fat, not exactly a small propor- 
‘tion! 

The measures needed to avoid obesity include diet, dai- 
ly exercise, sport and regular weight checking to get it 
under control. 


We Need Air Like the Breath of Air 


Time, we say, is Lethe; but change of air is a similar 
draught, and if it works less thoroughly, does so more 
quickly. 

Thomas Mann 


Just try as an experiment, on a cool and rainy evening, 
such as one on which Russians say no good master would 
oven let his dog out for a walk, suggest to your friends, 
‘let’s get out of the stuffy room and have some fresh air 
nefore going to sleep. Do we need it!” 

You can anticipate the reaction. Some will joke them- 
-elves out of it and others will smile at the word “need”. 

But a need it is. Whatever our gaps of knowledge, the 
itility of fresh air is not one—it is known to everybody. 
And has been for quite a long time. Except that too many 
tral decline to act on that knowledge. And more’s the 
rity 
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Like all things in: our world, the idea that fresh air is 
useful has its. histopy too. And a very long one at that. 
The ancient Indians, Egyptians, Greeks, Romans, Chinese — 
there is hardly a civilization that was not aware of good- 
ness of fresh air. For millennia humans have been using air 
to maintain their health. There are records that five thou- 
sand years ago Fu Su, an ancient Chinese doctor, made his 
prescription according to the weather. The great Avicenna 
in The Canon of Medicine said that fresh air should be re- 
lied upon to cure many diseases because it made the body 
healthier than any other medicine. 

Then came the Dark Ages, when air was damned and 
banished and undressing was prohibited by a religious 
belief that it was “selling the soul to the Devil.” Naturally, 
the idea that natural factors had healing effects gradu- 
ally sank into oblivion and there remained for a long 
time. 

It was not until the 18th century that physicians returned 
to an understanding of the remedial uses of fresh air, as 
pioneered by the outstanding Lichtenberg. He never tired 
of repeating that “bathing” in the air suited the basic nature 
of man, who lived in air as fish lived in water. 

Indeed, human life is dependent on ambient air. For we 
breathe it all the time, taking oxygen from air and giving 
back carbon dioxide. We simply cannot live without air. 
Yet the body does not store air as it stores nutrients or 
water. For this reason noone can live without air for more 
than six minutes. And since we are made that way, the 
importance of fresh air for us is very great indeed. 

Today it has been proved conclusively that not only does 
a long-term avoidance of fresh air undermine health —and 
quite significantly —but it lowers the effectiveness of crea- 
tive effort. The trouble is that noone can sense “air hun- 
ger”, there are no overt signs or physiological symptoms 
of what physicians call “overall daily air deficiency”. 

A man who lives on too little food receives a message 
from his body to let him know of its need for food —the 
sensation of hunger. A mild air deficiency passes by unde- 
tected. As a result, a “half-starving” air ration is often per- 
ceived as normal. 

Everyone ought to utilize the curative properties of air, 
the one medicine that can always be taken. 
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Air acts upon human body via two routes—through the 
skin and through the lungs. These are also the pathways 
you should use. 

Whenever you can, get out into the open, winter or sum- 
mer. In summer, the air in a forest or park, on the riverside, 
lake shore or sea coast becomes saturated with a special 
type particle known as aeroions—electrically charged oxy- 
gen atoms, and phytoncids—active substances released by 
plants, which both give air its healing powers. In winter, 
the air in the countryside is clear and crisp and practically 
free of microbes. Cold wintry air has been found just re- 
cently to have another valuable property: inhaling it inten- 
sifies the burning up of high-energy metabolic products, 
like cholesterol, which implicated in atherosclerosis being 
deposited on artery walls. 

Let air into your body through the skin, too. It has been 
known since antiquity that air baths are good exercise for 
the blood vessels. And the role of. the blood supply system 
for the body is truly inestimable. 

One adage that has come down to us nee the centu- 
ries is pertinent here. 

A warm-clad youth in ancient Rome once met an old 
Nubian in winter wearing only a loincloth: Amazed, he 
asked, the old man: 

“Aren’t you're freezing with nothing to cover your body 
on a cold day like this?” 

The old man replied with a question: 

“Aren’t you? You don’t cover your face.” 

“But that’s my face, it’s used to it.” 

“Then imagine that all of me is but a face,” the old man 
replied. 

Adages apart, an authoritative medical opinion maintains 
that exposing one’s body to fresh air is almost the only way 
to protect it from overcooling, which leads to chills. So, 
do learn to benefit from the air around you. Also, learn to 
breathe properly. 

But how should one breathe to do it properly —more often 
or more vigorously? No, less often but more deeply, in fact 
as deeply as possible. 

Specialists distinguish three breathing patterns —chest, 
abdominal (diaphragmatic), and combined. Chest breathing 
is more common for females, abdominal breathing for males, 
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You must train yourself to breathe so as to draw in as 
much oxygen as you can. To do this requires you to tap 
the reserves of the respiratory system. 

A normal person usually inhales 500 cm?® of air. The 
volume is referred to as tidal air. But when breathing hard 
one can inhale about 1500 cm* more air. This volume is 
called complemental air. Similarly, after the normal 
500 cm* expiration one should be able to exhale another 
1500 cm’, which is known as the backup (reserve) air vol- 
ume. The total of the tidal, complemental, and reserve air 
is 3500 cm® and this is called a person’s vital breathing 
capacity. 

Vital breathing capacity varies from person to person 
according to age, sex, height, health, respiratory exercise, 
and a few other factors. It is greater in men than in women, 
all things being equal. Adults have larger capacities than 
children, taller people more than shorter ones, and people 
who practise a sport or fitness programmes more than those 
doing neither. 

It ought to be said for sport that it can considerably in- 
crease a person’s vital breathing capacity, which can rise 
to 4000 cm? in weight lifters, 4200 cm* in soccer players, 
4300 cm® in gymnasts, 4750 cm in track-and-field athletes, 
4800 cm? in boxers, 4900 cm? in swimmers, and 5450 cm? 
in rowers. These figures suggest a very substantial reserve 
capacity in the breathing system. It is therefore incumbent 
on everyone to utilize and improve on it for better health. 

The product of the number of breaths per minute times 
the volume of one breath is commonly called the pulmo- 
nary ventilation. In an adult at rest it averages 5 to 8 liters. 
However any exertion, whether work or physical exercise, 
greatly expands pulmonary ventilation to as high as 140 
liters! That is the amazing potential of our bodies for you! 

a then is slow but deep breathing better and heal- 
thier? 

In school we were told that the air we breathe contains 
around 21 percent oxygen. The trouble is that because of 
our shallow breathing we are unlikely to utilize all of this, 
indeed we only use something around four percent. After 
staying briefly in our lungs without seeming to benefit 
us in any way, it is ejected back again when we expire 
(“seeming” because this is not quite so in reality, and some 
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air stays behind in our lungs every time we breathe). There 
is just not time enough for the air to “cleanse” the lungs 
when there, the gas-exchange surface being much _ too 
great for that. The lungs hold over 700 million alveoli 
(from the Latin alveolus—bubble), and we were to stretch 
out their walls—the medium through which the gas exchange 
occurs—they would cover an area 75 times than that of 
the body’s surface. Now it should be clear what the advan- 
tage of deep breathing is —it createsa more propitious setting 
for gas exchange and fuller blood saturation with oxygen. 
Accordingly, there is more intensity, too, to the reverse 
process of expiration and more products of gas exchange, 
primarily carbon dioxide, are discharged. 

In addition, deep breathing has another merit: it ben- 
efits the heart. Since the heart lies in a depression between 
the lungs, when we breathe they press on the heart muscle 
and then release it giving it a chance to dilate. In 
this way deep breathing facilitates heart performance and 
guards it against overstrain, untimely wear and disease. 

Deep and slow breathing has been also shown to have 
the side-effects of putting the nervous system to rest and 
improving digestion. 

Proper breathing also means gradual breathing to permit 
air to fill first the lower, then the middle and then the top 
sections of the lungs. With this in mind, breathing exer- 
cises should be compulsory for everybody. The most simple 
exercise is: first take a deep breath; extend your belly all 
the way forward, and the sides of your chest, shoulders 
slightly spread. After five seconds let it out —pulling your 
abdominal wall inward. 

By and by the inhalation/exhalation interval may be 
increased to 10 seconds or more. The exercise should best be 
done two or three times every day, from 5 to 20 breathing 
Movements. 

One can do respiratory exercises sitting, lying, or walk- 

ing: four steps breathing in, four steps holding it there, 
four steps breathing out, and then four steps holding it 
out. 
It is necessary, while doing the deep breathing exercise, 
to avoid a typical error beginners usually make. They try 
to inhale as much air as possible and keep it in their lungs, 
but then they forget all about exhaling to the fullest. 
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And one more important point. Remember to check your 
pulse. As a result of physical exercise and measured breath- 
ing your pulse rate should slow. 

It is never too late to learn, even to learn breathing, 
but the earlier you start the sooner it’ll bear fruit. So begin 
to breathe properly —now! 


Harden Your Body Like Steel 


The major medicaments are clean air, cold water, and 
the saw and are. 


V. Polenov 


One definition of “hardening” is to inure the body to high 
and low temperatures, and unfavourable environments. 
An effective health care method, it prevents disease. 

Various hardening techniques have been known since 
ancient times. 

In the winter of 1237 the Mongol emperor Batu Khan rode 
to Moscow with a vanguard of a thousand warriors. From 
a steep bank overgrown with an old pine forest he saw acurved 
wide ice-gripped river.. Vaguely discernible on the hill 
across the river was a small wooden township girdled with 
log walls. Squat blackened huts lined the river bank belch- 
ing thick steam. Naked people popped out from them, 
ran to an ice hole, dove head first into the icy water and 
rushed back. 

Batu Khan pointed his lash to the huts: 

“What are those crazy folk doing over there?” 

“The little shacks are called ‘bath huts’’—his guide 
explained. “Inside Moskovites lash themselves with birch 
sticks, wash in hot water and kvass, and then jump into 
those ice holes. It’s very healthy. That’s why they are so 
strong...” 

This extract comes from V. Yan’s novel, Batu Khan. 

Sure enough, the bath house remains to this day one of 
the best ways to toughen the body. The heat enlarges your 
blood vessels sending blood rushing toward the skin and 
augmenting the heat transfer. In the steaming room, its air 
hot and moist, convective heat exchange comes to a stop 
and your body temperature goes up. 
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Nowhere else can skin cleaning be so complete. The skin 
breathes rapidly and all excess fluid leaves the body. Your 
muscles relax and completely rest, mervous strain dissi- 
pates, and when leaving a bath house a person comes feeling 
as if born anew —fresh, robust, and with a wholesome blush. 
A session in a bath house improves the metabolism and 
circulation and eliminates stagnant occurrences in the body. 

These salutary effects underly the curative use of bath 
houses, especially to treat chills, muscle strains, neuritises, 
obesity, joint diseases, and catarrhs. 

People going regularly to a bath house can vastly improve 
the performance of their cardio-vascular, heat regulation, 
motor, and central and peripheral nervous systems. More- 
over the rate at which they recover after physical exertion 
and mental strain is substantially quickened. The folk 
saying, “The bath house steams, the bath house prims, 
the bath house sets your limbs to right.” 

While the bath house is perhaps the most enjoyable 
body-toughening technique, the showers are certainly 
the most popular and efficient. The dictum “take 
cold showers if you wish to be fit”, which goes with a merry 
Russian song applies nicely to the toughening, except that 
it refers to the water’s temperature rather than when to 
take the shower. 

Spring and summer are the best seasons to begin. 

Water toughening schedules must be brief and the cooler 
the water, the shorter they should be. 

Medical scientists believe it best to take showers in 
the morning, a reasonably short time after waking but 
after some intense exercise, to awaken and “prime” the body, 
and uniformly warm up the skin. First one should rub the 
body with a sponge to accustom yourself to the cold water 
and then step into a cold shower. 

Research has found that the effect of short-duration and 
even better alternating cold and hot showers increases mus- 
cular tension, removes fatigue, and improves working capac- 
ity. More importantly, it makes you feel both fresher phys- 
ically and more lucid and clear in one’s mind. A Russian 
saying reads, “Sprightlier in the body, brighter in the head.” 

At least as important is the potential of showers to make 
the body more resistant to cold temperatures and cold- 
induced diseases. 
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“Regularly” is the motto and basic principle of body tough- 
ening. Go about it regularly, day after day, make it a 
normal daily routine, like meals or sleep—only then can 
you expect to achieve the desired effect. 

For reasons obscure to me, many people forget a very ac- 
cessible toughening method which relies on a resource that 
is with us always and everywhere. The method is air harden- 
ing. 

Acting upon your skin, air energizes the “heat regulation 
machinery” of our body —all those skin capillaries, muscles, 
and endocrine glands. Through exposure of the skin’s nerve 
endings to air it “massages” the skin, controls heat regu- 
lation, and has an indirect effect on the heart and the res- 
piratory and central nervous systems. 

It is these life-giving properties of air that underlie its 
capacity to work wonders. Physicians have observed that 
people who spend much time out in the open are less prone 
to flu, even during epidemics, than those who, for some 
reason or other, deny themselves this opportunity. 

The stories of many people back up this statement. A good 
example was the great Russian painter Ilya Repin. He lived 
to 86 and was a staunch believer in air hardening as a safe- 
guard against chills and a promoter of long life. Regard- 
less of the season, he slept on an open verandah, using a 
sleeping bag in winter. Another outstanding painter, Va- 
sily Polenov, referred to air as the principal medicine in 
his life. 

One other way to harden your body is to go around bare- 
foot. Physicians believe it particularly useful because of 
the vigorous training it gives to foot vessels giving them 
excellent exercise and for the reflex effect it has on the blood 
system. 

For starters, get yourself accustomed to going barefoot 
at home, then in the countryside —on grass and sand, for no 
more than one or two minutes. Then extend the time a min- 
ute a day and gradually you'll find yourself walking hap- 
pily for half an hour or forty minutes. After that nothing 
should keep you from walking even longer. You may then 
Start practising morning walks on dewy grass to feel your 
feet pleasantly burning with cold that you no longer have 
to fear. 

Well, that sums up for you the ground rules in using air 
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to harden your body and improve health. Now go ahead, 
use them! 

Among the natural body-hardening assets there is a lot 
to be said for the generous gift of the sun. As with other 
toughening techniques, sun-bathing should follow the same 
principle of sensible incremental exposure. 

When and how to sun-bathe is hardly worth describing 
to you in detail because the medical recommendations are 
readily available to everybody. Even on radio we are ad- 
vised on them in early summer. 

The reader may have noticed my attempt to keep spe- 
cific recommendations to a bare minimum. Except for abso- 
lutely necessary guidance I have said nothing as to where, 
how, why, how long, and in what sequence to use a partic- 
ular hardening procedure and have avoided a detailed 
description of the method. You will certainly recall that 
I made an important reservation in the preface; I do not 
want this book to turninto guide on any specific area within 
the larger theme of improving your organism. You can find 
more detail in books on How to Maintain Health. You'll 
come back with exhaustive data on all aspects of preventive 
medicine and social hygiene. 

Nor do I wish to allude to the theories regarding extreme 
exposure as promoted by philosophies in the East, Japanese 
nostrums, Yoga, activities such as body building, or the 
specifically Soviet “walrusism” —bathing in ice holes and 
taking swims in subzero temperatures 

I must say all these extraordinary and exotic ways of 
toughening and perfecting human body frighten some peo- 
ple, astonish others, and arouse admiration in others. Per- 
sonally I belong to none of the three categories. I simply sub- 
mit that when it comes to recommendations concerning the 
health, abilities, and self-improvement potential of people, 
it is best to follow the lead and counsel of time-tested expe- 
riences that have become established on our earth and in our 
conditions, rather than on modish and flashy new innova- 
tiors that have questionable usefulness for the millions of 
diverse human individuals. 
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Look to your health; and if 

you have it... value it next 

to a good conscience; for 

health is the second blessing 

that we mortals are capable of; 
a blessing that money cannot buy. 


Walton 


“Third State’ 


Life is not to be alive, but to be well. 
Martial 


Present-day medicine believes firmly that a person’s state 
of health can and must be controlled and every human being 
needs to know how. 

How, indeed? When I put the question to myself and 
turned for the answer to the catalogue of one of the world's 
largest libraries, the Lenin in Moscow, I realized the im- 
possibility of answering it in any detail within a necessarily 
brief section of a book. There is a great deal published on 
the subject, ever so many theories, hypotheses, and points 
of view... Then I decided to look for a summary which would 
cover all of the relevant experience in medicine and at the 
same time incorporate modern perceptions of the problem. 

I could find nosuch in the specialist literature. The book 
that intrigued me most among those written for the layman 
was Valentina Klimova’s Man and His Health, which was 
subtitled Telling Man about Man. 

With the author’s permission I paraphrase a chapter she 
called “The Problem of the Third, State”. 

As you see, our discussion here is about health —more 
precisely, the health of a so-called healthy person. Why 
“so-called”? You’ll presently see why. 

No two states of the body are more contrasted than health 
and illness. Either is describable in terms of its own objec- 
tive and measurable parameters. But it is only at a first 
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and very superficial glance does it look as though a person 
is in one or other state. Health and illness are not opposite 
poles, but two extremes of a spectrum, with the interim 
phases from health to illness incomparably more numerous 
than the colour of the rainbow fromred to violet. This aware- 
ness has long been with us. The great Avicenna, for exam- 
ple, drew subtle distinctions such as “healthy to the limit”, 
“healthy but not to the limit”, “not healthy but not ill”, 
“in good repair and quickly perceptive to health”, “slightly 
ill”, and lastly “ill to the limit”. 

Mostly everyone has first-hand experience of that state 
when you don’t feel ill but cannot say you’re healthy either. 
Sometimes you feel more in “bad shape” than ill while at 
other times you are “nearly in good shape”, a state more akin 
to health. These uncertainties of condition are tentatively 
called “the third state” by doctors. 

Of course these uncertainties are carefully screened for 
a consistent underlying pattern or at least anything charac- 
teristic and common that they share together. That common 
element for all of them has been recognized as disturbed 
or modified feedbacks either in the operation of the internal 
systems with the environment. 

Contemporary medicine is rightly concerned about this 
grave problem, further complicated by the deplorably large 
number of people in the “third state”. In itself, it must be 
terribly uncomfortable to be neither healthy nor ill. To 
‘add to the predicament, the state is long-lasting, seldom 
less than a few months, more often years and sometimes 
even decades. 

There are several “third state” categories. The first is 
when the person has a special physiological status: their 
organism is generally healthy but temporarily operates in 
an abnormal mode for a period. Puberty is a time when ado- 
fescents undergo endocrine and nervous restructuring and 
their bodies are in a “third state’. Women experience it 
before and after confinement and again, their organism 
performs normally in a special mode. The “third state” occurs 
‘0 people in healthy old age which appears to be a deviation 
from the normal with respect to the whole population, 
though perfectly normal for old people. 

People who have poorly adapted to a. new environment fall 
into the second group. The climates of the north, the tropics, 
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arid or, conversely, humid regions have initially and some- 
times for a long time afterwards adverse health effects on 
people from another climatic zone. Until they get accus- 
tomed to the new environment these people experience a feel- 
ing of ill health, indisposition, and waning strength and 
energy. 

A similar case is that of entrants to a new profession or 
new occupational environment or people with an increased 
sense of responsibility for an assigned task or challenging 
commitment that requires physical, but more often nervous, 
exertion. 

The study of the human condition at the health/disease 
interface is now central to numerous research papers and 
indeed mass screening programmes are being undertaken on 
a region or industry wide scale. 

Healthy people are in the habit of striking a paradoxical 
attitude about themselves, as though they live “all by them- 
selves”, without relation to their bodies so long as they don’t 
sense them. Indeed no one becomes aware of the enormously 
intricate machinery of their bodily systems that work to 
keep them alive until some component begins to malfunc- 
tion. Thus we come to feel a sick heart, for example. 

At the time medicine has tended to regard man apart from 
his habitat, the definition of health being strongly biased 
toward normalcy of a person’s physiological and psychic per- 
formance. As long as all of the body’s systems were func- 
tioning normally, it was pronounced healthy, but is this 
health? Oh yes. But baseline health. Even pre-health, if 
you will, but involving excellent self-regulation and har- 
mony of internal processes. | 

However when studying a person’s health as a subsystem 
in the nature/men/society supersystem there is the need to 
consider all of man’s social characteristics. Indeed, social 
life, occupational duties, and cultural development affect us 
and therefore our health. All of these contribute to a salutory 
lifestyle. Out of it comes the recognition that health is the 
measure of a person’s vitality. Our current perspective of 
normal health implies, over and above its quality “as of 
today”, a health resource potential that may well be needed 
“tomorrow”. 

It is not uncommon for a person to feel in good health 
in a habitual environment: his heart beats like a clock and 


On the Way to Long Life 464 


his breathing is simply marvellous. But then the same per- 
son moves to a new and more severe environment —on occa- 
sion, so new and so much harsher that the “basic capital” 
of health can no longer sustain him and the need arises to 
draw from the resources that the organism tucks away for 
this contingency. It is when the contingency resources are 
used up that the “third state’ becomes a risk. But is there 
a way to replenish the resources rather than put a drain on 
them? There is. 

Though nature has generously provided human beings 
with back-up capacities, it did so with a catch: the resources 
are there as longas you trainthem. Without training they 
peter out. The best training method, again prompted by 
nature itself in creating the human organism as an integral 
whole, is not to “pump strength” into the system’s malfunc- 
tioning component, but to build on its adaptational abilities 
in its entirety. In short, there must be a flexible and ree 
adaptation. 

A recent survey has identified a startlingly high percen- 
tage —in fact, in some work-shops more than a half of those 
surveyed —of ‘employees ill-adapted to their working con- 
ditions and experiencing some stress to their adaptation 
mechanisms. A majority of those “third-state” sufferers 
were between 26 to 40 years. 

Those who cannot fit into a production environment are 
losers on two counts, first by spending much more effort to 
do the job and second by never achieving top performance. 

When our “third state” is due to our physiological charac- 
teristics we can blame nature, one might say. When we poorly 
adapt to our working and living conditions, the blame is no 
longer on nature alone but also on the various turns and 
circumstances encountered in life. Let us qualify this at 
once: in both cases the third state may be unavoidable or 
necessary or excusable. Yet there is a category of human be- 
ings who unnecessarily keep themselves at the “neither 
healthy/nor ill” cutoff, steadily drifting from health to 
disease. 

Regrettably, the category is all too numerous, and in- 
cludes cigarette smokers and regular alcohol consumers. It 
is as if these people cultivate themselves for physiological 
jiscomfort, weariness, nervous strain, and poor working 
capacity. 
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To the trivial question: why do you like tobacco or alco- 
hol, the response will be as trivial and unassuming: to 
get a relief from physiological discomfort, physical fatigue, 
nervous strain and spur working capacity. However this is 
a horrendous self-deception. Any adaptation to an envi- 
ronment, untoward occurrences, or stress that is self-imposed 
and unnatural and which relies on opiates is. only short- 
acting. But even so it demands reinforcement and ever larg- 
er dosages—there is no avoiding it. The daily number of 
cigarettes and the intake of drink keep growing and so does 
the burden of poison which causes grief and suffering. 

How vexing to reiterate what is common knowledge! But 
then why so sharp a focus on cigarette smoking and alcohol- 
ism? Do so many do it because they are deaf to good advice, 
hoping against hope that they'll be spared the bad turns, 
or do they have the misconception that doctors go too far in 
portraying the horror of it all? Or is it because of the gross 
inefficacy of the preventive programmes? No, none of these. 
Your body itself won’t let you defeat the harmful habits. 

Understanding the complexity —the scientific complexity — 
of the addiction problem was greatly assisted by insights from 
two recent scientific innovations: monitoring the workings 
of the brain with implanted electrodes and a new look at 
the role of biological rhythms. For more detailed coverage 
of both see the chapter on the “Rhythms of Life”. 

What makes the third state so insidious and elusive is 
that it is “neither here nor there”. What do I care if I’m 
not quite healthy —as long as I am not ill? Home treatment 
will do it. While the “home treatment’ll do it” attitude is 
in principle correct, much too often it is the main error of 
many people who embark on a medically flawed tactic of 
behaviour. The purportedly sick person takes a whole se- 
ries of wrong steps which pushes them from the “neither 
health/nor disease” state towards disease proper. 

The first of these is a search, first for “a suitable pill” and 
then for a more potent “household remedy”. The line of rea- 
soning is why not aid myself if it’s known that this drug 
is taken against headache, this one against a stitch in the 
side, a third against a sense of weight in the heart, and so 
forth. 

It may seem that home treatment —a fast-working, plain 
and simple remedy —is all we need in our overstrained and 
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bustling times. But no, doctors warn us that what you may 
take as a “home remedy” actually amounts to self-inflicted 
harm. Doctors preach an integral philosophy taking into 
account its present state, its dynamic healthy/ill/healthy 
perspective, and “third-state” periods. This approach 
governs the prescription of therapies, medicines, and reha- 
bilitation courses. 

At all times in its development, treatment should follow 
two parallel lines: recovery of good health using every pos- 
sible medicine, and reliance on the natural powers of the 
body —its health potential. For those in the “third state” 
the second line of this two-pronged attack on disease —re- 
liance on our natural health potential is indicated objectively. 
To that extent the “home treatment will do it” principle is 
correct. It is based on the belief in the not-yet diseased orga- 
nism. And to believe in one’s body is much more than psy- 
chological when humans are optimistically bent on health — 
it is also physiological. 

The physiological functions are amazingly stable and 
striking in their ability to return towards the norm. They 
are self-regulators —the wisest of all wise laws of living mat- 
ter. Its golden rule is to have a pattern of interaction in the 
organism that a spontaneous deviation from the working 
mode from the normal also precipitates its return back to 
the optimal level. The return is assumed by a dependable 
safety margin always large enough to keep the total effect 
of the return to the norm stronger than the sum of the effects 
leading away from it. Deviations from and returns to the 
norm can be found, for example, when blood pressure sub- 
sides to normal after a sudden rise apparently all by itself, 
or when an abrupt pain ceases for no obvious reason. 

The great physiologist I. Pavlov never tired of reminding 
oeople of that trust. His reminders and the concept itself 
are what the people precariously balanced in the “third state” 
‘end to forget. 

As regards the need for outside assistance, an answer can 
slone be given by doctors on a case-by-case basis. They 
“hould also come up with a more general response based on 
nsights into the very nature of our “third state’. Whatever 
-he advice, the bottomline requires ‘a strong will and the 
‘esolve to conquer the habit of living in the “neither heal- 
ny/nor sick” state. 


As 
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The Repair of Man 


Health and good estate of body are above gold. 
Cicero 


We have grown to be arrogant lords of nature. The power 
of our mind spread itself so far and wide that we have now 
established our authority over many sides of the human or- 
ganism itself. Backed by immense scientific achievements, 
we feel free to subject ourselves to a side variety of exposures. 
We even allow ourselves direct intervention such as the 
bold and daring replacement of individual parts of our bo- 
dies. 

Could nian have ever assumed before that, like a machine, 
“spare parts” would be used for him too? 

Medicine has joined with other sciences and disciplines 
to provide man with a line of “technological wonders” that 
spans from man-made dentures, to bone joints of metal, 
plastic, resins or caprone, to artificial spinal columns, 
silastic lower jaws, synthetic hips, muscles made from flex- 
ible plastic fibre, prosthetic plates to rectify cranial de- 
fects, tantalum and nylon nets to “mend” tears in the abdom- 
inal cavity, to prostheses for the digestive tract and tra- 
chea, blood vessels woven or knitted from biologically inert 
plastics, artificial heart valves, heart pacemakers designed 
to last for many years, synthetic skin that is permeable to 
water and gas and compatible with living tissue, bionic 
arms and controlled microelectronic limbs, “artificial kid- 
ney” machines so small as to be portable, artificial pancre- 
ases and livers, to corneas made of alloplastic, and acrylate 
lenses. 

Several types of “visual prosthesis” —electronic eyes — 
have been built and made operational. An electronic ear has 
been designed and provides seventy five percent of the hear- 
ing ability of a real one. Ingenious prosthetic vocal cords 
have been developed, to be implanted by surgery into the 
body. Artificial blood has been created (and rather success- 
fully too). Artificial lungs have been devised —not by fairy- 
tale magicians but by modern-day instrument designers. 
And a helper has been produced to back up the indefati- 
gable labourer, the human heart. When tired, aching or 
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in need of “repair” it can be switched off and an artificial 
heart outside the patient’s body takes over the job of cir- 
culating blood around the body. 

However doctors are no longer happy with these gadgets. 
They have progressed yet one step further and have been able 
to substitute a heart by a “fiery motor”, to steal an image 
from the Soviet Aviators’ March. Though just the first step 
down a long road, they have been very successful. An ultra- 
micromotor has worked for hours and even weeks in a living 
human body. 

There is already an “atomic heart” —a functioning arti- 
ficial heart with a compact long-acting radioisotope power 
source whioh converts its thermal energy into mechanical 
motion to actuate and sustain artificial circulation. 

However by far the greatest success story in this field 
is the artificial heart, a mechanical device made from metal 
and plastic that uses compressed air from an outside com- 
pressor. The heart was inserted into Barney Clark, a 61- 
year-old American, and it kept “beating” for 121 days 7 
hours and 53 minutes. It operated for the whole of this time 
at the specified rate of 100000 strokes per day, and 
“ticked” some 12 912 400 times. This scientific experiment 
became world famous and ushered in the subsequent attempts 
to design and test artificial hearts capable of long and re- 
liable performance. 

An artificial heart implanted into a 52-year-old Ameri- 
can, William Schroeder, was also a success although not 
an unqualified one. The patient was connected via two hoses 
to a 147-kg wheeled installation the size of a refrigerator. 
The mechanism in his chest will keep Schroeder attached 
to the unit for the rest of his life. 

True, a portable AH device the size of a handbag is now 
on sale and it can be carried using a shoulder-strap, thus 
giving the patient a few hours of mobility unhooked from 
the stationary unit. 

But work is underway on a cardiac prosthesis that can be 
wholly implanted and run for years. One design would feed 
from a radioisotopic power source or lithium batteries. 

In the longer term, reliable, compact and long-acting ar- 
tificial hearts will be- routinely available by the beginning 
of the next century, according to Professor V. I. Shuma- 
kov, Director of the Research Institute for Artificial Organ 
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Transplantation, who leads the USSR artificial heart pro- 
gramme. 

One downright fantastic speculation is the prospect of 
fashioning an electronic prosthesis for short-term human 
memory to aid the realization of vitally important if ini- 
tially fairly simple behaviours. Or the design of an elec- 
tronic “nerve” to help reconstruct the functions of particu- 
lar organs that have been disturbed or disrupted by damage 
to the spinal cord. 

A great deal is expected from the introduction to man’s 
“repair shop” of polymer compounds that can be grafted onto 
living tissue. Trials with new plastics that are flexible, do 
not obstruct the metabolism, and operate in contact with 
living tissue indicate that sometime in the future man-made 
substitutes for most living tissues will be possible. 

Presumably, and perhaps even inevitably, there will be 
prostheses without analogues in nature. Biochemical pros- 
theses have been envisioned. They would be rather like small 
capsules with hormone or enzyme concentrates and an elec- 
tronic dosing device. The prostheses will help failing endo- 
crine and exocrine glands. 

The service for the emergency care of the human body is 
presently at work. Perhaps the time will come for a repair 
and maintenance service. Surgeons have long dreamt of the 
day when any organ could be extracted from a patient's 
body and replaced by another if need be. 

The now popular if macabre wittieism, “It’s good God 
created man without spare parts’, otherwise we’d have no- 
where to get them”—rings true nowadays. To think that 
over two hundred thousand heart pacemakers alone were 
implanted before 1974! And the number of other artificial 
implants is anybody’s guess. — 

By the end of this century each of the body’s major organ — 
except of course for the brain and the central nervous sys- 
tem—will, it is projected, have an artificial replace- 
ment. 

One prominent surgeon said some time ago that future 
archeologists when unearth our civilization will think us 
as having stainless-steel hips, teflon hearts, dacron aortae, 
acrylate lenses. 

Some irrepressible optimists in the medical and biologi- 
cal community predict that the human body may be refitted 
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to such an extent that most of its parts will be made of arti- 
ficial substitutes “in the image” of the native organs. 

Another approach to the “overhaul” a person’s body in- 
voives the replacement of diseased organs with healthy, 
donor, ones. 

The Soviet pathophysiologist V. P. Demikhov goes even 
further and suggests that the possibilities now arising for 
the whole-sale substitution of healthy donor organs for the 
initial afflicted beyond repair is “one of the key avenues 
in the quest to prolong human life.” 

Our organism does not last forever, and a person can live 
as long as his vital and crucial organs. “Routine”, “medium”, 
and “major” repairs, if done at the proper time and with 
skill, can significantly extend a person’s life expectancy. 

It is really fascinating how organs with “different phy- 
siological ages” cooperate within a single body. A forty- 
year-old male, for example, may well possess a “fifty-year- 
old” heart and liver, “thirty-year-old” muscles, and a “nine- 
ty-nine-year-old” brain. A close medical survey of a healthy- 
looking seventeen-year-old girl discovered her to have, in 
fact, the heart of a fifty year old and the brain of a seventy 
year old. In her case the substitution of a prematurely se- 
nile organ would be an easy way to increase her longevity. 

In September 1967 two patients with transplanted pan- 
creases were introduced to doctors attending the World 
Congress of Surgeons, along with numerous reports on lung 
and liver transplantations. By that time transplanting kid- 
neys was commonplace with some surgeons having done 
several dozen successful operations. 

Quite a few patients now live with a kidney transplant 
for many years. There has been also an impressive record of 
replacing particular heart components. One patient, for 
example, has been given the heart valves of a pig or sheep, 
and he is still alive. 

World-wide statistics reveal that by 1971 over 15 000 kid- 
ney transplants have been done, over 110 liver transplants, 
over 25 lung transplants, more than 30 pancreas transplants, 
and one transplant of the whole “heart-lung” system. By 
1975 in excess of nineteen thousand kidney transplantations 
alone had been done with nine thousand people surviving 
until the census. One kidney transplant patient was op- 
erated on almost two decades ago. 
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Organ transplants have now beconie a routine operation. 
But even a decade ago, in 1974, US surgeons projected that 
by 1980 in the United States alone there would be a demand 
for about one million pancreas transplants! 

Given that background, it is only natural that the world 
should breathlessly follow the stunning development in the 
area that tops surgical “repair”, namely heart transplant op- 
erations. . 

The first successful transplantation of a human heart 
was performed on 3 December 1967. A man in his fifties was 
given the heart of a 25-year-old female donor. Another hu- 
man heart remained beating in the repaired recipient’s chest 
for many days. Although he eventually died the operation 
per se is the best illustration of what can be said about the 
major repair of man. More so because that first operation 
was followed by a second, third, fifth, tenth... By late 1968 
there were eighty six such patients. Two of them braved 
a repeated operation, and getting a third successive heart 
beating in their chests. One patient on record has had three 
heart transplants. Another patient received four hearts — 
three donor organs besides his own—and is perhaps still 
alive nowadays. A 14-year-old boy had another person’s 
heart grafted into his chest as a supplement to his own, 
diseased and extremely weak one. Two years later the boy’s 
own heart was removed after it came to a standstill and the 
second donor heart was placed in its stead. Thus two hearts 
started beating side-by-side in the boy’s chest! 

Philip Blyberg, the world-famous patient of Professor 
Christiaan Barnard, lived with the heart of another human 
for nineteen and a half months—584 days. 

In 1971 the media reported that an estimated forty people 
had survived more than a year with a grafted heart and six 
for more than two years. “Wonders of the 20th century” was 
the name newspapers coined for Louis Russel, 43, and Charles 
Jhonson, 61, each of whom lived more than six years 
with heart transplants. Betty Anick, a 58-year-old American 
woman, remained alive and well with a replacement heart 
for nearly eight and a half years. Dorothy Fischer from 
Capetown has celebrated the eleventh anniversary of the 
operation that had saved her life. The 50-year-old American, 
William Buhren, who received a heart transplant in 1970 
was still doing well and thriving in. April 1983. If the title 
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of the “dean” of the community of heart transplant patients — 
those to whom cardiac transplants have given an extra few 
days or years—were conferred, it would have to go to the 
Frenchman Emmanuel Vitria. He was given a heart trans- 
plant at the age of fifty in November 1968 in Marseille and 
was still alive in November of 1982, according to reports 
from Paris. 

Caution prevents my speaking about heart praneplant 
patients in anything but the past tense, not knowing their 
present fate. I hope they are alive today and perhaps some 
are. One patient who must surely be living now on a donor 
heart is the Englishman James Greenall, 32. Moreover he 
has fathered a normal healthy child, and since the baby 
appeared 16 months after the operation, obviously Mr. Green- 
ail has recovered completely and lives a normal unrestricted 
life. 

Medical statisticians have estimated that two hundred 
and nineteen heart transplantations were performed by 
1974 and thirty six of the patients lived for some time. 
By 1975 two hundred and seventy one operations had been 
carried out with forty seven survivors, including fourteen 
who lived for more than three years and eight for more than 
five years. 

Between 1967 and 1977 over three hundred transplanta- 
tions were accomplished and sixty three patients recovered. 
On the average, every other patient has survived. The extra 
life granted by a heart transplant averages at 300 days. 

Professor Christiaan Barnard, the pioneer of heart trans- 
plant surgery, reported that the operation gives a seven 
percent assurance of sustaining life for one year, a five per- 
cent assurance for two years, and a three percent assurance 
for five years. 

That was the estimated success rate about fifteen years 
ago. By 1983 it had been overshadowed by other data: 
42 percent of heart transplant patients lived for a further 
five years or more! 

Hundreds of people who would formerly have been doomed 
to death have now an extra lease on life thanks to organ 
transplantations. One can no longer doubt it —a new epoch 
has come about in medicine. 

It can be positively asserted: the first “immortal” has 
been too hasty and allowed himself to be frozen in Phoenix, 
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USA. This happened in 1966 and the person hoped he would 
be revived sometime in the 21st or 22nd century. The at- 
tempt failed but it was not in vain. Soon after, Dr. Sadjio Sau- 
hida of Japan managed to revive animal hearts that had 
been deep-frozen more than two years before. Besides, there 
are several instances on record of people being brought back 
to life after abrupt and lengthy freezing. 

The heart of one Ira Chepukot’, a four-year-old girl from 
Ostrovets in Byelorussia stopped for at least fifty minutes 
after she fell into icy water and she had lain there unnoticed 
for half an hour. The girl regained consciousness only four 
hours later. Similarly, Regaard Slettemoojen, a 5-year- 
old Norwegian boy, was salvaged after about an hour of 
clinical death. Vladimir Kho.in, 24, a tractor driver from 
the Yaroslavsky State Farm in the USSR had apparently 
frozen to death in the steppe, and remained few hours in 
the state of clinical death until he was recovered. This hard- 
fought struggle by doctors to save a patient’s life was the 
first case of successful revival after a prolonged stay in the 
“nether world”. 

Now many scientific disciplines —biologists, chemists, 
physicists, etc. —are involved in the task of understanding 
the self-regulation mechanisms in animals that make win- 
ter hybernation possible. A parallel investigation is under 
way for methods by which living organisms can be cooled 
so that they can be brought back to normal after prolonged 
freezing. 

The substance causing winter hybernation has been iden- 
tified in some animal organisms. It may assist us when pre- 
serving organs for transplants for long periods. A new freez- 
ing technique for living cells, presently the subject of 
intensive research and development throughout the world, 
will shortly permit the long-term preservation of many liv- 
ing organisms, including plant seeds, skin tissue, eye 
corneae, and animal embryos. Part of the effort is dedicated 
to using vitrification—the conversion of liquids first into 
a viscous flow and then glassy substances —in order to avoid 
the formation of the crystals which destroy living tissue 
when frozen. The technique is believed to be suitable for 
freezing living organs so they can endure prolonged storage. 

However amazing and encouraging these facts might seem, 
they can hardly support the view that our bodies have a 


On the Way to Long Life 474 


limitless ability to be restored to life that is literally “re- 
surrecting from the dead” decades after having been frozen. 

There is no certainty at the moment that scientists com- 
mitted to the “overhaul” of man will opt for the strategy 
of donor organs or artificial replacements. What is certain, 
however, is the need to have an adequate stock of “spare 
parts” for transplanting body organs, hearts above all. This 
awareness has motivated surgeons to initiate special “banks 
of human organs” —something like clearing-houses for the 
storage and distribution of information about potential 
donors. Such banks already exist in some countries, and 
they are not just national institutions for the traffic of organs 
among major urban areas, some banks are international, 
e.g. Eurotransplant and Scandinavtransplant. 

But should transplantation become genuinely routine 
and available to everyone, and the omens are that it will, 
what then? Where and how will so many donor organs be 
procured? The demand will outstrip the capacities of any 
organ procurement and starage “bank”. 

The emphasis will probably then be shifted towards the 
manufacture of artificial “spare parts” for man. In this area 
major strides can be expected very soon. The progress of 
miniaturization and the increasing sensitivity and relia- 
bility of electronics, which for example has over the last 
15 years reduced heart pacemakers in weight steadily from 
275 to 75 g and extended their service life from two to five 
years, makes one hopeful that long-acting, safe, and easily 
implantable “spare parts” will be made available for a 
broad range of functions, from vision and hearing aids to 
artificial hearts and lungs. 

There is also a third alternative type of living “prosthesis”. 

Theoretically, there is little doubt that with time we 
shall learn to fashion rudimentary limbs, much like we 
now regrow frog limbs, and take it from there to regenerate 
the limbs as a whole. 

Regeneration is something that also occurs in man. Many 
‘parts” of his body can regenerate or grow anew, for example 
nair, nails, skin, muscles, the cornea, and parts of the liver. 
[In this sense, he compares poorly with amphibians like 
che salamander and newt which can regrow parts of their 
xyes and other organs including the heart in addition to 
‘heir limbs and tail. Biological techniques have now been 
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developed for returning the generation capacity to some 
mammalian and human organs and tissues, for example, 
the injured brains. Using a mechanism that is at present 
obscure, an afflicted organism finds a way to reproduce bone 
tissue and stimulate cell growth. 

By fostering regeneration it has been possible to heal 
more rapidly lesions that occur in heart muscle. Other cur- 
rent research efforts are aimed at transplanting tissue into 
a patient’s brain. Cells from the patient’s own adrenal gland 
have been transplanted in the hope of replenishing brain 
matter. 

Professor L. V. Polezhaev, a Soviet authority on organ 
regeneration, says the very notion that it should be pos- 
sible to “grow” a new hand or leg sounds fantastic. But the 
present investigative and experimental successes generate 
the hope that it will become a reality and in the not so 
distant future. 

If science were to find out how cells differentiate and co- 
alesce again, the process described above would become fea- 
sible in tissue culture. Then, perhaps early in the next cen- 
tury, as a child is born a piece of the discarded placenta 
will be placed in a cooling cabinet and kept there until the 
individual needs a new heart or kidney. Then his or her 
own cells can be extracted from cold storage and used to 
grow the required organ which will then be transplanted 
into the patient. This procedure would solve at one stroke 
the two basic problems of transplant surgery —scarce donor 
organs and biological tissue compatibility. 


Thou Shalt Not Fear Old Age 


There’s no need to panic or fume at nature. Just as 
once I felt I had been young all my life, so now I feel 
I have been old all my life. Old age too has its attractive 
facets. 


M. Shaginyan 


There are two definitions of life span: potential and average. 
The potential span is the maximum length a human can 
live. It is variously estimated by experts as between 112 
years and 124 years. There is evidence —although not very 
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credible—that some human beings have lived as long as 
156 or even 186 years. 

Academician A. Bogomolets considered 150-160 years 
to be the natural age limit for human beings. Yet today 
some scholars push that extreme to even 200 years. 

Of course each of us is concerned not so much with re- 
cords as with average lifespan. The odds of each person liv- 
ing that long are greater than becoming one of the few 
who live to the maximum span. What is more, increases 
in average life expectancy multiply the number of people 
who attain greater than average life spans, whereas maxi- 
mum spans will probably remain unattainable for many 
for quite a long time to come. Super-centenarians, no mat- 
ter what is said, are the exception rather than the rule. 

For each of us the average life span is defined by scientists 
as “the mean number of years lived by all individuals who 
were born at a given time in a given locate”. Simply put, 
it is a person's life expectancy at birth. 

The first scientific curve for the average length of life 
was constructed in the 17th century. The average expecta- 
tion suggested by the curve was 33.5 years. In the 1870s 
accurate mortality data began to be gathered in Europe. 
The statistics for 1871-81 yielded a life expectancy of 37 
years, while those for 1924-26 yielded 57.4 years, and for 
1949-51 66.5 was the figure. 

In Russia the 1913 figure for life expectancy was 32 years 
and this has more than doubled since then. Of course this life 
span has to be qualified as “average” because of the multitu- 
dinous variations concealed in the averaging process. Even 
though since the turn of this century people have wrested 
from death some 20 odd years, these years are not dispensed 
to everyone in equal proportion. The gain (but also average!) 
was the greatest for women. The position in percent terms on 
the age ladder held by women aged 50 in 1958 was occupied 
in 1900 by 30-year-olds and by 28-year-olds in 1850. This is 
forcefully brought out by a line from a classic novel, “An 
elderly woman of thirty five or so came into the room!” 

Thus the Earth's population keeps “ageing” and the major- 
ity of people are growing ever older. In 1950 the planet’s 
population of 60-year-olds and above numbered only 200 
million, or 7.7 percent of the total. Twenty five years later 
there are 350 million, or 8.5 percent of them. 
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The twentieth century seems to be quite worthy of its 
name as the age of increasing longevity. During the next 
few decades the world will witness an unprecedented ex- 
pansion in the numbers of the elderly both absolutely and 
relatively. 

_Although statistics are wearisome, it is hard to refrain from 
citing at least the most striking. 

Every day now 200 thousand people cross the 60-year-old 
threshold. Forty years from now there will be twice as many 
old people as children on the planet, the figure approaching 
one billion. 

Demographers have estimated that the life expectancy 
figure will have reached 85 or 90 within our own lifetime. 
This is nicely corroborated by relevant UN forecasts. 
Whereas the world’s total is expected to triple in the 75-year 
period from 1950 to 2025, the over-60’s population will 
grow five-fold and the over-80’s, seven-fold. By the year 
2025 one in seven will be in his or her sixties, as against 
one in twelve in 1950. 

What is the population age spectrum like in the USSR? 
With a life expectancy over 70 years, there were recently 
3 million people aged 80 or more, with 0.3 million $0-year- 
olds and about 20 thousand centenarians. The Baltic 
Republics of Lithuania, Latvia and Estonia lead in terms 
of old populations, followed by the Ukraine where the num- 
bers of old people is rising quickly, then Byelorussia, Mol- 
davia and some regions of the Russian Republic. In 1941 
the USSR population included some 200 thousand old-age 
pensioners, a figure that grew to 35 million by 1982. Some 
forecasts project that the population of elderly will be some 
90 million after the year 1990. 

Naturally, with so much of its population in the older 
age bracket, the nation has a legitimate concern for its 
lifestyle and general wellbeing. Population ageing affects 
many aspects of society’s development, something that is 
particularly obvious if we consider the ever increasing role 
of elderly people in keeping alive and passing on to the 
young their immense working experience and vast moral po- 
tential. 

Care for the aged was deemed sufficiently important to 
warrant an explicit mention in the Political Report of the 
CPSU Central Committee to the 27th Congress. The report 
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included the statement: “The protection and improvement 
of the health of people is a matter of cardinal importance. 
We must consider the problems of health from broad social 
positions... Concern for the older generation... should rank 
as one of the top priorities. The Party and the Soviet Govern- 
ment will do everything possible to ensure pensioners’ well- 
being to rise with the growth in society’s prosperity.” The 
purpose is to find ways of providing within the realistically 
attainable extremes of human life adequate conditions for 
the people who entered their old age to maintain creative, 
vigorous and socially rewarding existence. 

So man now has a longer life to live. He has added so 
many years to his life expectancy. This induces millions 
of people inwardly to mull over related questions: given 
now that we live longer, how long do we have left? How shall 
we live the years out? What should we do to add genuine 
vitality to those years so that elderly people are not just 
living confirmation of “increased life expectancy”, but re- 
‘main as active and hard-working, whether they be 60, 70, 
or 80? | 

We are not the first to make these queries. Perhaps no 
other science can boast of so many theories, hypotheses, and 
ideas as the science of old age and ageing. In the last. decade 
alone there were over 60 thousand papers on the subject. 

Old age is the “domain” of gerontology, the science that 
studies the withering of the human organism. Its origins are 
lost in the distant past. It investigates the mechanisms of 
ageing in search of insight on how to lengthen the expecta- 
tion of life. This ranks gerontology with the most humane 
sciences of our time. 

An allied discipline is geriatrics, which is the study, 
prevention, and healing of the disorders of old age. 

At the other extreme of the age scale lies juvenology 
(from the Latin “juvenis” —young) —a recently devised dis- 
cipline of how to stay young. It attempts to generate prac- 
tical guides to increase the potential life span of human beings 
and to protract, maintain, and even regain juvenile vigour. 
Xuvenology, in the words of its founders, seeks to teach peo- 
nle to make full use of all their physical, moral, and intel- 
lectual resources, and as yet untapped reserves, and to wield 
.hem to sustain their working capacity and vigorous activity 
‘hroughout their lifetime. 
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Old age is a state which everybody seems to know so no 
special explanation is required: the organism grows older 
and senility arrives. 

One Soviet encyclopaedia writes of ageing that it is “a 
legitimately occurring process, a consequence of the continu- 
ous biological changes that constitute the process of life.” 

When does old age accur? Let us repeat: gerontologists 
consider 45 to 59 years to be the middle age, 60 to 74 years 
to be maturity, and only then, they say, does old age start, 
viz. at 75. Those in their nineties are cases of extreme old 
age. 

Pay attention to this “break down” by years and relate 
it to the estimator of “life expectancy”, which keeps growing 
longer. You will easily note it is inexorably drawing nearer 
to the benchmark currently classified as “old age”. 

There is no one cause for ageing, nor are all of its causes 
yet clear. As a result, we still find ageing in many ways ob- 
scure and in some ways beyond our control. We cannot — 
more’s the pity —parry Hamlet’s “thousand natural shocks 
that flesh is heir to...” 

However one thing we do know now is that biological and 
chronological ages differ and the difference is very wide in 
some cases. Everyone is aware of people, and there are more 
than a few, who, for example, at the age of 70 look only 50. 
This is not merely a resemblance but the actual state of 
their bodies. In such people their vision, hearing, cardiac 
activity, and responses are much younger biologically than 
they are chronologically. . 

And one other feature of our bodies: age-related changes 
do not engulf it comprehensively, all at once; they affect 
different body organs at different moments and with varying 
intensity. That gives the ageing organism the opportunity 
to adapt to an environment that is constantly in flux, viz. 
our natural environment, occupational environment, and 
informational environment. Senility is an involved process 
of age-induced changes in all of the organs and systems of 
the body as it develops. To that extent the ageing process 
falls within a person’s power to control it. 

An enlightened attitude to ageing enables one to inter- 
vene in the process. 

Although no one can of course reverse the flow of old 
age, it is distinctly possible to slow it down by exploiting 
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certain abilities of the body and by applying checks and bal- 
ances to one’s life. 

Without going into the physiological details, it is worth 
noting that a man’s muscular strength is at its highest when 
he is 20 to 30 and it then deteriorates. After the 30 year wa- 
tershed most of our body’s functions grow weaker by about 
one percent a year. The reproductive function peaks at that 
period as does sexual vigour, thereafter decreasing linearly 
‘until about 75 years of age. 

But, gerontologists argue that ageing involves rearrange- 
ment of the functional activity of individual cortex fields 
in a way that allows a person’s higher nervous activity to 
persist at a high level deep into old age. True, logical me- 
mory slackens somewhat, more so associative memory, but 
the memory for immediately perceived objects is not much 
‘affected. 

It is curious how the ability to reason varies with age. 
Assuming it to be 100 at the age of 20, you will be having 
80 left after 30 years, and 75 after 40 years. 

But then the capacity to build up your stock of words lasts 
much longer, and even tends to increase in very intelligent 
people. 

Summing up, it is right to contend that a person weakens 
and even altogether loses some of the functions necessary 
for full existence as he or she ages, but at the same time the 
ability to take in and digest new information and his or her 
intellectual development factor both remain. Much depends, 
no doubt, on the person’s occupation and of course individual 
health. 

These statistics indicate the pattern of change and the 
general direction of the demographic process. Though by no 
means complete or comprehensive, they convey a message to 
society as a whole, suggesting serious problems, economic, 
and social, that are starting to loom large. What do they 
tell us, you and me? They tell us too a great deal, chiefly 
to the effect that the number of years a person has to live in 
old age has considerably increased in today’s generations 
and will probably increase in the future as well. This. is 
‘important for all of us to understand and to draw our own 
conclusions. We cannot live forever but to live an active 
life for as long as we can is well within our power. 

To say that the ability to prolong life is essentially the 
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ability not to make it shorter is not a hollow play on words. 
Old age can be effectively kept away by proper health care 
coupled with a balanced and well-adjusted system of work 
and rest. Advanced age must be a period of vigorous activity. 
Old age is rswarding when it is active. Sloth, idleness, and 
staying in bed are not conducive to it. The thirst for ‘work 
and a continuous effort to quench it must become our first 
commandment. Care must be taken all the time to maintain 
one’s working capacity and keep it in good repair. To live 
in order to work and work in order to live. 

Properly structured mental effort is very important to 
health and longevity. One noteworthy circumstance that 
helps understand this derives from a recent discovery. 

That our brain is a living universe inside our body and 
goes on working all our life is a self-evident truth. We even 
seem to believe, nay, we are convinced that it just goes on 
working as if independent of anything at all and that we 
are in no position to influence its operation. But is this 
so? Why is it, then, that some people grow “intellectually” 
old at 30 while others retain what we call clarity of thought 
well beyond 70? - 

Let us agree to rule out and ignore aay cerebral injury or 
disease and all deleterious exposures. 

One explanation in the literature is that the cause of 
uneven intellectual ageing arises either by under-exercising 
the brain or, conversely, by over-taxing it. 

Mental factors are very influential as health and longev- 
ity go. Some specialists associate longevity with individ- 
ual personality patterns and mental type, that is whether it 
easily adapts to changing circumstances and tolerance to 
stress Situations. 

Finally, long life seems very dependent on external fac- 
tors such as favourable social settings and propitious moral 
and psychological climates in which to live, i.e. in which to 
become aware, evolve as a personality, work, and associate 
with fellow human beings. The social setting includes an 
amiable and untroubled family life, a job offering fulfilment 
and recognition, healthy peer relations, and a livelihood 
that can provide for needs. To be sure many other things can 
be added, some of them even more important than those 
I just listed. 

One should be able through activity and communication 
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with other people to sustain in oneself and among the people 
around a certain level of sociopsychological comfort, a zest 
for life, and the sense of being needed by all—the family, 
friends, and society. 

No one who, upon reaching a certain age, cuts short their 
active job involvement, shuns any duty, or wholly “retires 
to a “well-deserved rest” can expect to live long. Anyone who 
does not let himself drift into this way of life will live a 
long time. I could cite many examples but I don’t think I 
should, for they will be familiar to just about everybody. 

Old age is unavoidable and, if for nothing else, you should 
not fear it for this reason alone. Wisely, you should cul- 
tivate “serenity” towards age, a sober view of it. At the 
same time you should vigorously oppose the vicious con- 
cept of merely “living out one’s preordained years”. It is 
‘vicious because it dooms a person to inactivity. One must 
be open to the delights and difficulties of one’s age. 

While we are young, we naturally give little thought to 
old age. Nevertheless we begin ageing from birth. Nor do 
we think of it later when we achieve maturity and, frequently 
embrace a lifestyle that contributes to the rapid ageing of 
our bodies. Rather than Saving up against future contin- 
gencies strength, health, and vigour are often recklessly and 
‘prodigiously ‘squandered. 

Oh come on, some readers may interject, how can one store 
up health, for example? I shall respond to the question with 
a question: why not? Doesn't training for physical fitness 
add health to those making it a lifelong habit? There are 
also other health factors, many of which are discussed in 
this book. 

This immediately brings to mind the words of Marietta 
Shaginyan, a well-known Soviet authoress who lived a hard- 
working life until the extreme old age boundary and even 
beyond it, “I was blessed to feel the marvelous sense of 
being yougg almost until my last years. I jogged, I could walk 
up to twenty kilometres a day effortlessly, and I was able 
to relive everything typical of youth in my old age.” 

Already well into her nineties, Marietta Shaginyan for- 
mulated the great law of getting the better of one’s age which 
{ quoted in the epigraph to this chapter. 

Admittedly, nature has generously equipped man for a 
‘ong and fruitful life. It remains for man himself to live 
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up to his or her natural potential and even enhance it 
through the efforts he makes on his own to lengthen his 
life span and maintain health, vigour, and joie de vivre. 
Thereby he will extend the time available to manifest his 
abilities. 


Vitamins of Creativity 


Is not activity good for both body and soul, and in- 
activity bad for them? 


Plato 


Movement and Thought 


Our bodies are our gardens to which our minds and 
wills are gardeners; ... either to have it sterile or ma- 
nured with industry. 


William Shakespeare 


I once heard someone complain, “They say science can do 
anything... But so far the buffons have not been able 
to devise medicines that will let us drink, smoke, shun sleep, 
and remain young. Instead, from dawn to dush they keep 
telling you: jog, walk, work out. That’s science for you!” 

No such medicine can or do exist. The advice that we 
should exercise is as scientific as any. To think otherwise is a 
naive misconception. 

Fundamental investigations: by biologists, physiologists, 
medical scientists, psychologists and hygienists, nicely sup- 
ported with evidence from the practice, experience and life- 
styles of many nations, have proved finally and irrevocably 
that work and reasonable physical stress on the organism is 
the best way to keep it in its normal healthy state and con- 
stantly available for action. No other method is as effect- 
ive in contributing to a person’s health and working capac- 
ity, at least none has yet been invented and none is likely 
to be in the future. Not even the techniques of rehabilitation 
medicine, genetic engineering, and “major repair” as in sur- 
gery are likely to bring success. 
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That everyone should exercise and take part in sport is 
common knowledge. From childhood we hear this said in 
books, by the media, hear in school and at home. But do we 
all, as we grow up, act on that commandment? 

Alas no ... even though it is essential that people devel- 
op a genuine respect for his or her health rather than con- 
sumer attitudes from early childhood. 

By comparison with other offerings of human culture, 
physical fitness is somehow rated much lower. To have a 
background in languages, literature and arts is thought to 
be a sign of a well-rounded individual. But to be well- 
developed physically is seen as something desirable but not 
really necessary. It is as though it were incidental: if some- 
one is physically well-developed fine, there’s nothing to 
worry about. 

Somehow intelligence, education, and knowledge have 
traditionally been valued much more than physical de- 
velopment and harmony of the body. But the great philo- 
sopher Plato in his day branded as “lame” both those who 
could not write and those who could not run or swim. 

I realize only too well that one more plea of the type 
“Keep fit with sport and exercise!” will not alone improve 
the situation. However, in our “age of science” there is 
one type of argument that may be finally convincing—that 
of scientific evidence and scholarly opinion. The authori- 
tative word of science is often taken as an incontrovertible 
guide to action. . 

“There is nothing like calisthenics or movement in gen- 
eral to preserve health and moreover to prevent epidemics,” 
wrote Professor M. Ya. Mudrov, one of the founders of the 
Russian therapeutic school. Today medical scientists all 
agree that all too often we fail to appreciate health while 
we still have it. By prodigiously wasting our strength, ig- 
noring the importance of a balance between work and rest, 
adequate sleep, regular meals, and exercise we bring on early 
signs of physical ill-being. These gradually become more 
dramatic, we live more quickly, our working capacity de- 
clines more rapidly, and the heart signals its presence more 
ind more frequently. We then start frequenting doctors’ 
surgeries and gobbling all sorts of drugs. It is fortunate if 
health awareness strikes us in time, before the symptoms 
f disease take hold. Then there is a chance that timely treat- 
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ment, adherence to a proper regime, and regular exercise 
can prevent further disruption of the major bodily sys- 
tems. 

Today we hear ever more frequently the expression “act- 
ive idler”. Not that it applies solely to intellectuals—it 
denotes by implication the far larger category of physically 
inactive people which arises from improved working con- 
ditions, readily available transportation, and so forth. 

It has been calculated that one hundred years ago 96 
percent of all work was accomplished by man himself with 
nothing but his muscular strength to help him. Not any 
more. Over a short time the progress of science and tech- 
nology has relieved man of a substantial part of his custom- 
ary physical burden. Machines and automatons are every- 
where. Instead of going on foot we rush to take a car, the 
underground, or other form of transport. The elevator brings 
us up to the right floor. The refrigerator keeps a week’s supply 
of food fresh. All it takes to cook lunch is to turn the knob 
of a gas or electric range. In the office we have a computer 
and an array of other automatic gadgets. In the production 
shop wholesale mechanization is the order of the day. 

Relaxation is mostly sedentary —either with a book in 
an armchair or on a couch in front of the television set. 
We sit in the cinema, at the theatre, at the table doing 
something. We sit too much, too often. Lack of movement 
chases us wherever we go. The result is increasingly fewer 
movements and a shrinking total volume of motor activity. 
Thus our living conditions, albeit comfortable, begin to 
weaken our bodies and shorten our life spans. 

“Hypodynamia”, or the lack of movement, is a catchword 
today. For all his apparent dynamism, the modern man is 
actually barely mobile. His scourge is precisely the lack 
of motor activity, which rob him “muscular pleasure”. 
Add to this “active idleness” the overeating we have already 
discussed. 

People who exercise regularly fall ill and visit a doctor 
much less frequently than those who exercise on and off. 
Athletes, for example, consult a doctor on the average four 
times less often than non-athletes. Habitual exercisers seek 
medical assistance half as often as those who exercise spo- 
radically and one third as often as those who neglect it alto- 
gether. 
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Tissot, a popular 48th-century French physician, wrote 
that movement as such could by its salutary effect, substi- 
tute any medicine, but that all the medicines in the world 
were no substitute for the effects of movement. 

The effect of exercise on mental activity is two-fold in 
that it first fosters their development and second keeps mental 
working capacity stable. Aristotle used to give lessons while 
walking with his disciples. “Thought becomes livelier in a 
body primed by walking,” he used to say. Rousseau also 
acknowledged the salutary effect of walking and movement 
on thought. Many great scholars, artists, and writers liked 
to ponder their ideas during long walks. 

“In his (Marx’s—V.P.) study,” said Franz Mehring in 
his book, Karl Marx. The Story of His Life, “the carpet showed 
a worn Stretch, like a footpath over a meadow from the 
door to the window. i 

“Near the small table Volodya very soon iranipled a path 
10 to 15 steps long and would often walk it as he thought 
over something he had read,” Dmitri Ulianov, Vladimir Le- 
nin’s younger brother, reminisced. 

The Soviet author Kornei Chukovsky recounted that when 
Mayakovsky was writing The Cloud in Pants, he would daily 
walk ten to twenty kilometers down the beach, sometimes 
hopping from stone to stone but more often trundling along 
like a sleep-walker. 

Many outstanding people have noted repeatedly the ben- 
eficial role of movement in galvanizing thought. One could 
list any number of such examples. 

Another equally well-known fact is that quite often fitness 
enthusiasts realize spectacular achievements in sport as 
well as excellence in their professional careers. To take a 
few examples from the world of the arts, the prominent Bol- 
shoi singer Ivan Petrov was a top-seeded Soviet volley-ball 
player in the 1930’s. Nationally acknowledged celebrities 
with major athletic achievements to their names could be 
brought together into a team encompassing many sports. 
Evgeny Raikav, a Bolshoi solo singer, has a Master of Sports 
‘title in wrestling; Zurab Sotkilava, another Bolshoi sing- 

‘ing star, was on Georgia’s junior soccer team; Georg Ots, 
another singer, wag an Estonian swimming title-holder. 
The conductors Fuad Mansurov and Igor Soloduev have 
each won a Master of Sports in mountaineering. Marius Lie- 
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pa, a Bolshoi ballet star and Lenin Prize laureate, was Lat- 
via’s swimming champion in his younger years. These peo- 
ple’s athletic fervour is easy to explain. Sport is a model of 
life, and life is what it reflects and moreover prepares, trains 
and educates for. 

The Chair of Physical Culture at Moscow University 
carried out an investigation in which subjects were asked 
to perform uncomplicated arithmetic operations, pick out 
words by association, and determine if some mathematical 
computations were correct. 

In one trial the tasks were done at a desk, while in an- 
other they were done either during a quiet walk or while 
unhurriedly turning pedals of an exercise bicycle. In most 
trials, a moderate regular physical activity was found to in- 
crease working capacity. 

But are all exercise regimens equally stimulating? The 
evidence available suggests they are not. A morning fitness 
regime with emphasis on steady running and walking is more 
effective than a workout involving static tensions and _pos- 
tures. 

Practical experience shows that thinking combines most 
effectively with walking, skiing, and light physical labour. 
I. P. Pavlov described a certain minimum number of stimuli 
necessary to produce an active state in the higher cortex. 
Walking or other moter activities provide precisely this 
“minimum number of stimuli”. Jean-Jaques Rousseau said 
that walking envigorated and inspired his thoughts: “I’m 
unable to reflect when I am not walking: the moment I stop, 
I think no more and as soon as J am again in motion my 
head resumes its activity”. 

A healthy middle-aged adult doing mental work requires 
at least 8 to 10 hours’ exercise a week. The overall regime 
should best be distributed over the week in roughly this 
manner: on Sunday—two to three hours (a hike on skis or 
on foot); in mid-week—one to two hours (skating, rowing, 
cycling); daily —10 to 15 minutes of morning workout and 
30 to 40 minutes of walking (to and from work). This break- 
down of physical effort in conjunction with a proper regime 
of work, rest, and meals will improve one’s state of health 
and make one’s mental efforts more productive. 

Jogging is also very useful. It provides both pleasure and 
health. In Ancient Greece they aptly perceived its useful- 
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ness and coined the popular aphorism, “Run for strength, 
run for beauty, run for intelligence”. 

Older people, as we have already noted, consume pro- 
gressively less oxygen per kilogram of body weight year by 
year. This drop can besuccessfully resisted, however, through 
regular exercise. A trained person can take up three times 
as much oxygen per kg body weight as an untrained 
one. This reaffirms the potential of physical exercise to make 
available the reserves of the body for the service of one’s 
health. 

Some people look upon physical fatigue as an untoward 
development with ill-effects on the organism. Doctors be- 
lieve this to be fundamentally incorrect. Fatigue, and the 
weariness that comes with it, is a natural state for people who 
maintain a normal lifestyle. There’s no pillow like weari- 
ness, Benjamin Franklin, a famous politician and scholar, 
was wont to say. What is more, our organism is unable to 
improve or develop without fatigue. Although our working 
capacity decreases with fatigue, not only is it restored by 
a period of rest but it continues to grow for some time after 
regaining its initial level. 

“The sense of weariness,” Sechenov wrote, “is usually 
said to have its source in the working muscles. Personally 
I place it exclusively in the central nervous system.” So 
don’t have fear of fatigue as you go in for physical exercises 
or sport. It is overfatigue that poses the real risk. It arises 
when a person fails to fully recover his or her strength 
during the rest period (e.g. for lack of time). 

Everyone wants to be healthy. Yet to sustain an adequate 
level of health during one’s whole life is an uphill task that 
requires effort, willpower, and persistence. The person who 
backs off in the face of difficulties, who still cannot seem 
to understand the need to develop physically, strengthen his 
muscles and steel his body against diseases is a weakling. 
This author would like to point out once again that, while 
there are thousands of diseases, our health is one and only. 

And one more point. In the judgement of Academician 
Amosov, a surgeon, “no chronic disease except a heart condi- 
tion precludes physical fitness exercises as long as one goes 
about it cautiously and gradually.” And for most cardiac 
patients, he argues that exercise is also necessary though 
they should first seek medical advice. 
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Research has found that exercise lowers increased blood 
pressure and increases lowered pressure. It also brings to 
normal the cholesterol levels in blood and keeps salt meta- 
bolism within prescribed limits. 

Physical training generates resistance to adverse environ- 
mental exposures—radiation, infections, and temperature 
fluctuations. 

With regular workouts, the blood-producing system un- 
dergoes a major change for the better showing higher hae- 
moglobin levels, more stable white blood formula and mag- 
nified activity of the enzymatic system. 

Also, oxygen deficiency is better tolerated by the 
physically fit. 

Special trials to see if and how static effort affects people 
with various degrees of physica: development have shown 
that a compulsory posture held for four hours affects the 
cardio-vascular system of those who exercise on a regular 
basis much less than those who don’t. 

There is evidence that exercise and movement even pro- 
mote rapid and regular development of speech in children. 

Recent research has revealed the capacity of a versatile 
physical programme to influence mental functions such as 
concentration, memory, and mental arithmetic. For exam- 
ple, the best estimates of time intervals were made by peo- 
ple who excelled in sport. Conversely, the highest error per- 
centages were found among the non-athletes. 

Studies on the effect of sport on evolving occupational 
skills and habits have been significant. Eighty percent of 
subjects in excellent physical condition did extremely well 
in learning how to fly aircraft. However for those whose 
physical condition was only satisfactory the corresponding 
percentage was merely 47. 

A useful reminder at the end of this chapter is that vigo- 
rous effort is needed to stay young. Neither impassive con- 
templation nor oppressive waiting for your health to im- 
prove by following the prescriptions of medical celebrities 
will work. Movement holds a major place in this effort and 
this is perhaps why, century after century, from one gene- 
ration to the next, humans pass on in relay the never-ebbing 
joy of movement. 
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Rhythms of Life 


They can conquer who believe they can. 
W. Emerson 


Rhythm is all-pervading. Rhythm is everywhere. The life 
of the Universe, like that of any physical or any social phe- 
nomenon is essentially rhythmical. Rhythms permeate tech- 
nology, rhythms are in nature, rhythms operate within 
the human body. 

_ Life is a cyclic process, the greatest cycle being the one 
from birth to death. 

There are also seasonal cycles. And daily cycles, too. 

During one full day the working rhythm of a human be- 
ing runs two different courses, one during the day and the 
‘other during the night. Of these man, being a diurnal crea- 
ture, is dominated by the daytime rhythm. 

The daily rhythm caused by the Earth’s rotation around 
its axis is termed the circadian rhythm —that is, the 24- 
hour cycle. It shows up as variation in heart activity, per- 
formance of the kidneys and glands, and blood pressure 
levels. 

The available evidence suggests that from 40 to 50 of 
our physiological processes follow daily cycles. One example 
is the blood cortizone level, which peaks at eight in the 
morning. It is further suggested that some hours of the day, 
namely 11 a.m. and 5 and 10 p.m., are particularly suited for 
making a decision and taking up a serious job. By contrast, 
the small hours of the day are the least appropriate for 
crucial decisions, since human reflexes have yet to acquire 
‘their norm. 

So everything in the world obeys rhythms. Yet it is only 
recently that scientists have realized that the mysterious 
rhythm controls operate on the pendulum principle. In 
other words, the rhythmical processes gradually develop 
‘in intensity, reach a maximum, roll back to a minimum, 
‘and pick up again. The pendulum principle governs the 
«)peration of practically our entire organism, down to its 
every cell. The phenomenon, though simple at first glance, 
exhibits one interesting pattern: the farther the pendulum 
swings to one side, the stronger it will move to the other. 


188 A Guide to Action 


Say, a temporary heart beat acceleration is bound to be 
followed by a period of less frequent heart contraction. 

Most importantly, the principle holds in the sphere of 
emotion, which was recently discovered to be linked with 
the physiology of our organism. 7 

If the region in a cat’s brain responsible for the so-called 
negative emotions is properly stimulated the animal is 
thrown for a few minutes into a state of fear and frenzy. 
But some time after the stimulation is ceased and the wave 
of negative emotion has receded, the animal becomes “ab- 
normally” gentle as its positive emotions take over. 

In humans, something very similar can be observed. The 
deliberate stimulation of emotion with alcohol causes the 
inevitable backlash. Some time later tension, anxiety, alarm, 
depression and a nasty sense of ill-being then afflicts the 
drinker. 

Any addiction to stimulants of the nervous system can be 
traced to such artificial “swings” of the physiological pendu- 
lums. 

However the effective range of physiological rhythms is 
not restricted to the sphere of elementary emotions. Indeed 
our internal “pendulums” influence all facets of our higher 
nervous activity. A basic understanding of the processes and, 
more importantly, of how to put them to advantage holds 
vast potential for intensifying creative performance. 

The all too familiar expressions, “he is at his best today” 
and “he is in good shape now” relate actually to the opti- 
mum condition of the person’s mind and body. The sense 
of well-being, self-confidence, maximum productivity and 
overwhelming success are all inherent in these states, no 
matter when, how and in whom they come to pass. 

Everyone, but especially people with creative skills, 
ought to be aware of the probable anticlimax after a period 
of emotional uplift, and it ought never to confound them. 
Moreover with a reasonably good knowledge of the mechanics 
of emotion, these ups and downs can be integrated into one’s 
work planning. 

What is, for example, the best way to manage our mental 
and physiologic upswings? Presumably, by working at the 
peak of one’s abilities, up to one’s full potential. What about 
the periods when this potential falls back? You should simp- 
ly not let them wreck your good humour. But neither should 
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you force nature by artificially hyping your brain with drugs 
or stimulants. 

Several years ago the biorhythms present in the human 
organism were taken up again by medical science. 

Using microelectrodes to investigate rat cerebella scientists 
discovered, somewhat unexpectedly, that there.are brain 
sites with directly opposite properties. When current was 
applied to sites the investigators termed “areas of hell” the 
animals experienced pain and displeasure. Current applied to 
the “area of paradise’ made the animals apparently feel 
immense pleasure and calmed down. A circuit was construct- 
ed so that arat could feed electrical pulses into its brain, 
and the animal, as if in ecstasy, kept pressing the “pleasure” 
pedal for 20 to 25 hours on end until it fell exhausted. 

The scientists were amazed to discover that the compulsion 
for “induced pleasure” was much stronger than the sexual 
and feeding instincts—the two most potent stimuli in the 
animal kingdom. When animals which could enjoy “electri- 
cal pleasure” were given the choice between satisfying their 
hunger and enjoying the electrical pleasure, they would 
invariably go for the latter. 

The rats would clear obstacles, find their way through 
a Maze and even run across an electrified floor area —any- 
thing to be able ultimately to press the lever. 

But, as was to be expected, after the stimulation was shift- 
ed from the pleasure system structures to those of the punish- 
ment system the rat would press the lever once and never 
touch it again. 

More recently “hell” and “paradise” areas have been locat- 
ed in the brains of dogs, monkeys, and humans. 

Implanted-electrode studies of human patients have shown 
that the electrical stimulation of deep-seated cerebral struc- 
tures can cause pleasurable sensations, a conclusion borne out 
by the patients’ own accounts, their facial expressions, be- 
haviour, and the desire that the stimulation be re- 
peated. 

The patients visibly changed with the emergence of bright 
moods, a sense of wellbeing, and total comfort. Some .were 
relaxed and smiling all the time, while others laughed 
uproariously and enjoyed themselves. All positively relished 
the stimulation and asked for it to be continued. 

Stimulation of other regions, conversely, produced uncom- 
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fortable feelings of anxiety, sadness, despondency, and fear, 
and eMotional bursts. 

What is the relationship, if any, between this neurological 
discovery and the pendulum principle in the operation of the 
human organism? 

The detection in the human brain of two dynamically inter- 
connected centres responsible for comfort and discomfort has 
given psychiatrists an understanding of the causes for some 
mental disorders and clues to the biological nature of drug 
abuse, perhaps the most mysterious and devastating aspect 
of our psyche. 

What happens to the chemistry of our mind? Confusion 
and thought disorders may be initiated by overstimulating the 
noradrenaline and dopamine pathways. Hallucinations can 
be set off by dopamine alone. A close relation of most hallu- 
cinogens, it can easily be converted into them. Fits of 
frenzy seem largely associated with the effects of noradrena- 
line. Just as adrenaline is released into blood when we feel 
endangered, so noradrenaline is fired into the brain when we 
experience an emotional stress. Excessive noradrenaline 
secretion appears to be a likely cause of “super-watchful- 
ness”, fits of fury or bouts of frenetic activity. 

Gradually, other compounds have appeared. Called psy- 
chopharmacological or psychotropic drugs, they all act be- 
cause their molecules are similar in structure to noradrena- 
line and dopamine. The drugs block enough receptors in the 
conduction tracts to blunt the effect of the body’s natural 
compounds. 

While this benevolent revolution has brought hope, an- 
other malevolent revolution is breeding despair. It was 
started by the discovery of the hallucinatory potential of 
LSD and its non-medical use as anarcotic drug. Many psycho- 
tropic drugs can cause “self-induced” feelings of wellbeing 
that are actually damaging to health. The more widely used 
narcotics, other than LSD, are marijuana, hashish, barbitur- 
ates, phenamines, heroin, and alcohol. 

Psychiatrists define drug addiction both as the irresistible 
compulsion for strong narcotics and as the addiction to 
mild drugs like alcohol, tobacco, and coffee. 

The current view of human drug addiction is that in a heal- 
thy mind there is an equilibrium of sorts between the 
“hell” and “paradise” structures in the brain through an ex- 
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change of signals. If however a person experiences hunger, 
physical pain, or other similar external perturbations, the 
“hell” regions enhance these signals. They arrive at the regions 
of the brain that control the working areas, or effectors, 
and the organism abates the source of “discomfort” (thus 
a child jerks away his hand from a fire, someone. procures 
food, and so forth). 

If an organism, conversely, receives “pleasure” —an animal 
is fondled or given palatable food —the “paradise” area steps 
up these signals to stimulate the organism to increase the 
level of comfort (the dog eats as much food as possible). 

But such a “pleasure” enhancing process can become de- 
structive should it continue interminably. Thus nature in its 
wisdom has tied the “paradise” and “hell” structures together 
through a negative feedback relation. Whenever the “volume 
of. pleasure” received by an organism grows beyond allowable 
limits a danger signal is sent into the “hell” area and the 
pleasure gives place to displeasure, bringing the process to 
a halt. But this pattern holds only in a healthy organism 
for whom the “paradise-hell” pendulum cannot easily 
swing wide. 

In a morbid or sasily excitable person this relationship 
between the “hell” and “paradise” areas is impaired. The 
balance of the two systems is unstable and the “paradise” and 
“hell” regions exist at a higher-than-normal state of excita- 
tion. We know that mentally ill people are painfully vul- 
nerable, it is as though they have raw nerves. 

On the other hand, all too frequently we witness an en- 
hanced and unrestrained desire for obtaining pleasure. Here 
we approach the drug addiction problem, that is, the deliber- 
ate displacement of the “pendulum of life” 

The “paradise” can be induced and the “hell” suppressed — 
apart from environmental physical factors (e.g. a burn, 
fondiing and other familiar sources of comfort or discomfort 
like food, pain, nice music, noise, etc.) by a narcotic, a very 
potent artificial stimulant of the “paradise” and depressant 
(inhibitor) of the “hell”. These substances, to be found in 
tobacco, coffee, morphine, and alcohol, are extremely power- 
ful in either suppressing “discomfort” such as pain or, con- 
versely, in producing “comfort”. _ 

There are people with a malfunctioning “paradise-hell” 
mechanism. The malfunctions develop most typically from 
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nervous breakdowns and injuries which, alas, abound in our 
nerve-racking dynamic age. As a result, these sufferers 
experience an ever-present hunger for something to sustain 
their “paradise” areas. After once savouring a “narcotic de- 
light” —even a low dose —the “paradise” begins to demand: 
More! More! And since its relationship with the “hell” region 
is disrupted the craving remains unabated and the narcotic 
hunger gets more and more pressing. The person enlarges the 
intake and turns into adrug addict: be it an alcoholic, opium 
or tobacco smoker, or what have you. 

In other words, the “comfort-discomfort” pendulum of the 
body is pushed dramatically over to the comfort side. The 
organism gets used to the “extra fuel” and protests with pain 
to any attempt to lower the dosage. Moreover, the nervous 
system is fairly quick to adapt to the drug doses it receives 
so that to maintain the induced pleasurable state at the 
“habitual level”, the addict has to take progressively larger 
doses. As a result, an organism that has long been “ener- 
gized” with a current of continuous agitation falls prey 
to catastrophic disruptions. 

Everyone should know the underlying principle of the 
“hell”/“paradise” mechanism. Don’t trifle with your organism. 

Any attempt to whip up one’s mind artificially may 
result in irreversible damage due to the pendulum char- 
acter of the biological processes. A relevant example is 
cigarette smoking, a minor case of “drug abuse”. 

Tobacco seems to be a mild narcotic, but nevertheless it 
has a certain galvanizing effect on the “paradise” area, caus- 
ing a flamboyant, if false, sensation of new vitality and 
increased working capacity. But, much like any other narcot- 
ic, tobacco slowly but steadily draws the smoker into the 
whirlpool of addiction. The more cigarettes a smoker con- 
sumes, the stronger he pushes the “hell-paradise” pendulum in 
the “paradise” direction, and the greater suffering the “hell” 
region will cause him should he try to stop smoking. This is 
why inveterate smokers find it so hard to drop the pernicious 
habit abruptly. Conscious of the “pendulum” character of 
drug abuse, psychiatrists came up with the principle of grad- 
ually stepping down the daily number of cigarettes. So far 
the results have been quite encouraging. 

A useful analogy is room with a heavy weight hanging from 
the high ceiling on a long rope. This is your pendulum and 
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it is moving backwards and forwards. Your aim is to stop 
it and two strategies are possible. 

The first is to try and stop the oscillations immediately. 
Say, by attempting to keep the weight at the bottom of the 
cycle. I guess everyone will have a very dim view of this 
attempt, given that the pendulum reaches its energy maxi- 
mum at precisely that position. 

The second strategy is to set up dampers at the extreme 
ends of the oscillations, where the momentum is at its lowest. 
By gradually moving the dampers towards the centre the 
pendulum will soon be stopped. 


Attack on Insomnia 


Something attempted, something 
done, 
Has earned a night’s repose. 


H. Longfellow 


Sleep is very important. We are asleep for one third of our 
life. Out of 60 years we sleep 20; out of 75 we steer 25. 
Impressive, isn’t it? 

Even today, sleep is a phenomenon full of .enigma ‘and 
astonishing discoveries are still being made. Judge for your- 
self. It has been found that sleep is not a restful state for 
the brain, but a very active one with vigorous mental activity. 
Sleep is “fast” or “slow”, and each night we have four to six 
dreams, representing five fully dreamy years out of 60. 

Much has been said and written about sleep, perhaps as 
much as about love. 

"Sleep is the balm of hurt minds, great nature’s second 
course/chief nourisher in life’s feast,” Shakespeare. 

Sleep is to a human being “meat for the hungry, drink for 
the thirsty, heat for the cold, and cold for the hot” —Cer- 
vantes. 

Sleep is the “most marvelous of inventions” —Heine. 

“Sweet sleep! Like the purest happiness, thou comest 
most willingly, uninvited, unsought. Thou dost loosen the 
knots of earnest thoughts, mingle all images of joy and 
sorrow... and we sink into oblivion and cease to be’ —Goethe. 
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Si is the source of all strength, a balm for the aching 
soul. 

Sleep is the best medicine. A sleep’s more precious than 
healer. 

Good sleep makes you younger... 

These poetic transports are all very well, but what is sleep 
as science defines it? And what does it do for humans? 

In cybernetic terms sleep can be defined as the state of 
a brain when signals from the external world no longer reach 
it. If the brain is turned off, it is not for inactivity and rest, 
but in order to process and evaluate the information it 
received during its wakeful hours and to eliminate and dump 
the excess. 

Professor A.M. Vein, a Soviet authority on the physiology 
of sleep, wrote, “Figuratively speaking, short-term memory 
is filled during the day and at night the information it con- 
tains (though not all) passes slowly into the long-term 
memory.” 

The role of sleep in cleaning the brain of redundant infor- 
mation and processing the relevant one was underscored by 


the founder of cybernetics, Norbert Wiener. In Cybernetics 
he pointed out that “of all normal processes sleep comes the 
nearest to a non-pathological clearing. How often we find that 
the best way to handle a complicated worry or an_ intellec- 
tual muddle istosleep over it!” His sentiment is echoed in the 
poetic dictum, “Go heal with sleep your daytime wounds.” 

Sleep is an unavoidable state of organism. Research has 
suggested that sleep is organised by nature. It is a complex 
process consisting of two phases. The first phase, starting 
immediately after falling asleep, is a 90-minute period of 
“slow sleep”. Then comes “fast” sleep, the second phase, which 
takes 10 to 20 minutes. After that the “slow sleep” phase 
comes back and the cycle is repeated at 90-minute intervals 
three to five times during the night. The “fast sleep” phase 
is also called the paradox phase. This phase is: particularly 
difficult to understand even though it represents less than 
a quarter of a total night’s sleep. It is in this phase that 
people mainly dream. However much we know about sleep, 
we still do not know everything. For example, it is not clear- 
ly understood how nerve cells are rested during sleep; or 
what changes occur in sleep to the brain’s neurons; or in 
what way their restful state becomes obvious. 
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Nor are we completely certain about the mechanism of 
dream. “Nonextant combinations of extant impressions,” is 
how Sechenov described dreams, and they arouse scientific 
interest partly because the statement, “A man is known by 
the dreams he sees,” has been proved right. 

Some experts point out that “colour” dreams reveal the 
dreamer to have an artistic or imaginative type of mind. By 
contrast, black-and-white dreams betray rational characters. 
It is further suggested that a person who sees certain colour 
patterns in his or her dreams ischaracterized in some unspec- 
ified way by them. For example, red flowers on a green 
background indicate an emotional character; soft green and 
azure suggest mental poise and psychological wellbeing; an 
abrupt domination of dreams by red and black accompanies 
anxiety and emotional experience. 

The composition and content of dreams yield a great deal 
of information to psychologists. Thus flights and falls in 
a dream typically reflect a constraint on one’s desires and 
inner compulsions. If there are numerous “dramatis personae” 
inadream, this frequently dramatizes:an oppressive sense of 
loneliness in reality. A toothache in a dream at night may 
be the organism’s way of signaling the need tosee the dentist. 

One important thing to note is that no one evades dreams. 
Everybody has at least some sort of a dream. It is just that 
some people cannot remember their dreams. A _person’s 
personality shows up freely in dreams uninhibited by stric- 
tures be they creative, social, or ethical. There is nothing 
@ person cannot be in a dream: a giant or a genius, a magi- 
cian or astory-teller; in a dream we can penetrate everywhere 
and overpower anything! 

It is not uncommon for a person to make a “discovery” or 
strike upon the solution to a problem in a dream, as if 
carrying on the creative process begun when awake. 

The philosopher and psychologist Ribault believed that 
inspiration had a way of descending when sound sleep and 
waking up the sleeper. Yes, there are examples galore of 
artistic and scientific discoveries coming to mind and of long 
unsolved problems finally resolved in a dream. We have al- 
weady mentioned Mendeleev’s discovery of the periodic table 
in a dream. Mayakovsky related that rhymes which would 
inscape him during the day would readily form themselves in 
tis nightly visions. 


13 
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Some writers and scientists expected this to happen and 
always keep paper and pencil on their bedside tables. Before 
going to sleep they ponder a problem they would want re- 
solved. Lucretius Carus, in his day, wrote about this: 


Notwithstanding, the noble nature, and hope 

of days made bright 

By the dear friendship, bid me account all labour light, 

And through vigils of starlit nights they lead me on untired, 

As I labour to coin me words, and to build up a strain inspired 

Whereby at the last on thy mind so cloudless a light shall be thrown 

That clear through and through to thy vision all hidden acre 
e shown. 


Although all people sleep and everyone knows approxi- 
mately how long it lasts for him personally, everybody is 
always curious about the normal duration of sleep. 

Infants of course should sleep the longest, at least 10 hours. 
Somewhat less is required by young people, while adults 
require from 4 to 10 hours, depending on the individual’s 
pattern of sleep. One thing is known for sure: oversleeping 
is harmful, and so say the proverbs: “Much to sleep little 
to live”, and “So sleepy, so lazy”. - 

People with small intellects generally sleep a great deal, 
while nimble, vigorous and active people sleep less, in fact 
much less than normal. 

But can we do without sleep altogether? 

Deprivation of sleep is a torture which is hard to endure. 
True, cases are known of people being insomniacs for sever- 
al days, months, and even years. One female resident of 
Sjudad del Kabo, a town in South America, remained sleep- 
less for 281 hours 55 minutes. The personal physician of 
Inessa Palomino Fernandez, a 57-year-old Spanish woman, 
disclosed after closely observing her for 30 years that she 
had gone without sleep for 14 thousand nights! The only 
time she managed to fall asleep was on an operating table 
under double anesthesia when she had her kidney removed. 

People deprived of sleep become emotionally unbalanced, 
fidgety, given to needless motion and unrealistic ideas, 
their vision is blurred and their thoughts are in disarray. 
After 12- to 14-hours’ sleep they return to normal. 

Sleep trials are carried out on human volunteers to get 
insight into the mechanism of sleep impairment. Regrettably, 
the latter ts a widespread and growing disorder. So much so 
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that natural sleep disturbances can now be rated as a social 
problem. One in three people in the United States, one in 
four in the UK, and one in five in France sleep badly. 

Other statistics reveal that Americans annually consume 
billions of sleeping pills, and that 10 percent of all prescrip- 
tions in the UK are for soporifics. Sleeplessness has assumed 
such huge proportions that the largest US television networks 
have recently begun going on air with newscasts from 2 to 
6 a.m., specially for insomniacs. 

Sample surveys in the USSR have reported that men less 
often complain of sleeplessness than women. Working peo- 
ple sleep better than either pensioners or housewives, while 
of younger people, school and university students sleep the 
worst. The average profile of a poor sleeper is aged over 
40 years, taking a long time to fall asleep, has suffered 
a cardiovascular disease, and is addicted to sleeping pills. 

The suffering of insomniacs defies description. To under- 
stand them, one has to experience them. Remember Tiut- 
chev’s poem “Insomnia”. 

How tediously chimes the clock, 
Its tally of the night-hours taking! 


Unfeeling strokes that like a shock 
Of conscience leave each listener quaking. 


The most common causes of disturbed sleep are nervous 
system disorders, or changes in the habitual time, place, 
and setting of sleep. 

Sleep disturbances most typically occur to the thinking 
professions and people exposed to information overpressures, 
which give rise to neurotic conditions. 

Prolonged emotional strain and fatigue also bring about 
insomnia. 

One hypothesis about the origin of some types of sieep- 
lessness involves biorhythms, which we mentioned above. 
There are two types of people. 

There are those who wake up easily in the morning feeling 
refreshed, well-rested, and capable of maximum activity 
until noon. They go to bed early. These people are known as 
larks. Others, the owls, get up with difficulty, and have 
their peak capacity in the afternoon if not in the evening, 
and usually have problems falling asleep before midnight. 

Now imagine a lark assigned to a night shift or an owl 
a day shift; tough luck, is it not? Still worse are staggered 
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shifts with alternating days and nights. This is one sure 
way to cause sleeplessness. 

Insomnia is usually fought using the simplest and easiest 
antidote: sleeping pills. Some people turn to them from time 
to time when they say: “I can’t take it any more —just get no 
sleep at all.” This may happen once a month, or several times 
a year. Others take soporifics for a few days and then give 
them up for a while after which they resumed. taking the 
tablets. Still others resort to the pills on a “permanent” basis, 
consuming them regularly, always before bedtime, uninter- 
ruptedly for quite a lengthy period. 

Which pattern is to be recommended? Consult your doctor 
since everything about sleep depends on the individual. But 
in general it is better to harness your own will and intelli- 
gence as they are your major weapons in coping with criti- 
cal situations when insomnia gets worse than you can 
bear. 

Throughout the book you should have sensed my desire to 
help you find way to improve yourselves. The control of in- 
somnia through autosuggestion is one very spectacular exam- 
ple of this and it is a technique that has not been rejected 
by modern science. 

Autosuggestion is founded upon several principles that 
govern the workings of our organism. There is a two-way 
communication between the brain and the muscles. The for- 
mer sends impulses to the latter, enabling us to make all sorts 
of movements. In turn, the muscles signal to the brain the 
condition they are in. 

The more tense the muscles, the greater number of im- 
pulses arriving at the brain, the higher its level of wakefulness, 
and the more difficult it is for the good god Morpheus to take 
our minds into the realm of slumber. 

Accordingly. when physical activity decreases in scope 
and intensity, as happens in the evening or after strenuous 
effort, the muscle tone goes down. Fewer impulses reach the 
brain and the scene is set forsleep. So by deliberately keeping 
down muscle tone using a set of special techniques, you 
can begin to relax and thereby invite the onset of sleep. 

The art of self-relaxation, or autohypnosis is relatively 
simple and easy to master, provided you havesufficient pow- 
er of concentration, perseverance, sincere determination, 
and of course time to spare, 
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Judging by the popular following for autosuggestion, very 
many people find it helpful. Several characters from the 
popular Soviet movie, Jn Love at His Own Choice, were ad- 
herents of a rather fashionable variety of autosuggestion. 

Perhaps you too are ready to sacrifice at the altar of 
sleep? If you are then start a programme as suggested by 
doctors. 

Lie in bed on your back with your hands beside you, palms 
down and slightly bent. In this position your muscles are 
most relaxed. 

Your legs should be slightly apart. Your pillow should 
not be too high as that will keep your chin pressed against 
your chest making breathing difficult, nor too low as then 
your head will be tilted backwards keeping the front neck 
muscles tense. 

Close your eyes. And then softly, under your breath, and 
very slowly say: “I am getting calm”. At the “I” breathe in 
lightly and at “calm” exhale deeply. In addition, at the 
word “I” focus your attention on your face and at the word 
“calm” slowly feel yourself all over—from your face down 
to your toes. Imagine a bright spot like a searchlight is 
slowly and evenly, without any mental strain, sliding from 
your face down to the feet. 

Imagine at the same time that this spotlight relieves 
tension in your muscles, removes any stiffness, and renders 
the body relaxed and supple. 

Repeat the mental exercise two times. Then hold search- 
light on your face and say to yourself, “My attention lingers 
on my face”. Repeat the phrase twice, your attention undif- 
fused. Simultaneously imagine that your face is becoming as 
calm and impassive as a mask. Then, again in your mind, say 
twice and very slowly, “My face is still”. 

These are the first three formulas of autosuggestion. It is 
important, that they all be said without the slightest effort. 
Sometimes, when you fix your attention on your face, you 
may not be able to imagine your face when saying, “My face 
is still”, but you need not reproduce it in every detail.. 
Instead you have only to hold the “attention circle” on your 
face and not to move beyond it. 

Seeing the face in your mind’s eye is possible in two ways: 
either as in a looking glass or as though with your inner 
vision, close up. But necessarily face front. 


200 A Guide to Action 


Now, what is a still face? Recall the expression of a person 
asleep, and you'll. bave at once the clear idea of what it 
should be like —the muscles relaxed, no folds on the skin, no 
wrinkles, and no clenched lips or teeth. After recalling the 
image of a still face make it still, by saying “My lips and 
tecth aren't clenched” and ease them a little. Then move 
your attention to your forehead, eyes and cheeks in turn, 
imagining at the same time that the muscles in these areas 
are relaxed. 

Then say, “The muscles of my forehead, eyes, and cheeks 
are relaxed and still.” 

Heat helps relax muscles. Therefore another formula is 
“My face feels warm”. Not everyone can evoke a sensation of 
heat simply by saying something to themselves. But try re- 
membering appropriate situations. For example, men who 
are shaved at a barber should easily recall the sensation of 
a hot compress, while women can imagine just as easily 
the heat from a hair drier. 

Repeat the last phrase six to eight times, very slowly, 
pausing each time until the pleasurable sensation of heat 
emerges. : 

Then say, “My whole face is relaxed, still, immobile and 
hot”. The word “immobile” should be associated with a sense 
of consternation. 

Once you can switch off your facial muscles you can go 
over to the muscles of your arms, legs, and body. (But before 
advancing to new autosuggestion phases, work for a week 
to 10 days through the first seven phrases—two or three 
times every evening and before going to bed, spending no 
more than two minutes on each exercise.) 

Relax your arms by moving your attention, previously con- 
centrated on the face, towards your shoulders and forearms, 
and then gradually move it down. To help yousay, “My at- 
tention passes to my arms”, once. 

Then say, “My hands are becoming relaxed-and warm.” 
When you say to yourself the word “relaxed” slowly shift your 
attention from your fingers to your forearms, trying to imag- 
ine at the same time that your arm muscles have become soft 
and relaxed. At the word “warm” turn your attention slowly 
down to the fingers. Here again you need images that can 
evoke a sensation of warmth in your arms. One such may be 
that of hot blood racing through your arm muscles or of hot 
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water flowing down your arms and hands, as in a shower. In 
short, find yourself an image that works. 

Now say, “My hands and wrists are getting relaxed and 
warm.” Fix your attention on your hands and fingers, and 
use images similar to the ones evoked in the previous phase. 

The following phrases should then be used in turn: “My 
forearms and elbows are getting relaxed and warm”; 

“My shoulders and blades are getting relaxed and warm”; 

“My arms and hands are fully relaxed and warm”; 

“My attention is fixed on my warm fingers”. (Usually this 
phrase will produce from the first day on a sense of warmth 
and lightness in your wrists and fingers.); 

“My attention moves over to my face” 

“My face is fully relaxed, quiet, warm and still”. 

Some four to five minutes should be spent on each sixteen 
phrases, and some 5 to 7 days are sufficient to get used to 
the phrases for the hands and arms. You can then go on to 

“My attention shifts to the legs”; 

“My legs begin to relax and warm up”; 

“My feet and shins are getting relaxed and warm”; 

“My shins and knees are getting relaxed and warm”; 

“My thighs and pelvis are getting relaxed and warm” 

“My legs are fully relaxed and warm’; 

“My attention passes to my face” 

“My face is completely calm, relaxed, warm and still”; 

“My attention progresses to the trunk”; 

“My trunk is fully relaxed, warm and still”; 

“My attention moves on the face’; and 

“My face is fully relaxed, calm, warm, and still”. 

The legs and trunk phrases also require five to seven days 
o rehearse. This must not be done separately from the previ- 
us phrases, so each training session must start with the 

rst phrase, “I’m getting calm”. The total time needed for 
ll twenty eight phrases should be around ten minutes. 
This procedure, which has come to be known as autosug- 
estive training, is helpful to many people suffering from 
arious kinds of sleeplessness. True, its beneficial effect may 
ake different time for different individuals, from a week in 
yme people to a month in others. 

Psychotherapists claim that with adequate training a per- 

on can develop an ability to catnap for a preplanned length 
f time, say, ten or twenty minutes, an hour, or even longer, 
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To do so it is necessary, before the autosuggestion plunges 
you into sleep, to consuJt your watch, and mark in memory 
the position of the hands at which you want to wake up. 
This is what you should do when you go to sleep fora speci- 
fied time. As you gaze at your watch, pronounce the hour 
when you need to wake up. Still better, do it twice, before 
you subside into sleep by auto-training and then as you feel 
you're actually falling asleep. 

Skilful handling of the autosuggestion technique will 
repay itself both in an ability to control the onset and quali- 
ty of sleep, and in the ability to remove emotional stress and 
develop a state of internal calm and balance. 

You will grow to be literally the master of your own 
organism. By setting the brain free of extraneous signals, 
you will render it extremely receptive to autosuggestion. 
After that you can work wonders—for example you can un- 
learn the habit of smoking or shake off unnerving anxiety. 
You need nothing else to help you but a set of simple phrases 
like “I don’t feel like a smoke” or “Nothing worries me” 
and so forth. 

Don’t you believe me? Here are some first-hand affirma- 
tions by people just out of a course of autosuggestion. 
A spokesman from a group of vacationers from Ufa, Novo- 
sibirsk, and Vorkuta said: 

“Poor sleep and easy irascibility were our former compa- 
nions. A course of autosuggestive training lasting twenty to 
twenty two sessions made us healthy again.” 

A spokesman from a group of people from Petropavlovsk- 
Kamchatsky and Chukotka said: “By showing us autosugges- 
tion the doctors taught us how to turn off unpleasant and 
upsetting thoughts, create a pleasant state of calmness and 
rest by suggestion and remove pain in and around the heart 
and head.” 

A Moscovite reported, “I’m now quite sure I can efiec- 
tively make myself calm and have a good rest without any of 
this somnolent witch’s brew.” 

Autosuggestion is useful in any situation but especially 
in those which provoke intense emotions. It helps the sub- 
ject gain composure for a crucial event and concentrate 
prior to a public appearance. To athletes, it is a tool for 
getting rid of prestart fever, and to an actor, a way to deal 
with stiffness before going onstage. 
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The effect of autosuggestion will harden and fortify 
your will and give your inner word the real powers of com- 
mand over your creative abilities. Autosuggestion is an 
important rung up the ladder of developing a proper strat- 
egy and the tactics of life. 

No reason why you too shouldn’s try to climb the rung. 


Say “No” to Bad Moods! 


Cheerfulness keeps a kind of daylight in the mind, and 
fills it with a steady and perpetual serenity. 


Addison 


The best of healers is good cheer. 
Pindar 


Doubtless, you will have heard the following exchange: 

“I don’t know myself what the matter is.” 

“Is anything wrong?” 

“No, not really, that’s the whole point. I just do not 
feel my usual self.” 

“Maybe you're tired?” 

“I am, but that’s not unusual.” 

“Then what’s wrong?” 

“It’s just that I cannot see anyone, do anything, not even 
speak if I can help it. I guess it’s bad mood.” 

And that is what’s wrong, a nasty mood. It’s so oppres- 
sive, so disruptive to normal existence. And how important 
it is to be free, to deliver yourself from it! 

From the dialogue above it is readily apparent (as I think 
you know from your own experience) that a bad mood has 
more to it than a disagreeable emotional state upsetting 
what is commonly known as a person’s mental equilibrium. 
It also includes a fall in working capacity, a loss of interest 
in the world around, a sense of being “locked out” from 
social life. If a person’s bad mood is allowed to last too 
long, there is the danger that he will, like it or not, turn all 
his attention on himself and lose the ability for other 
people’s feelings. 
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When overcome by a bad mood, people tend to behave dif- 
ferently depending on their psychological constitution. This 
is hardly surprising since the psyches of human beings have 
been and will always vary, and so will our responses to 
different events. Dissimilar characters can arise even when 
people have similar life settings. Yet, for all our individ- 
ual distinctions, everyone can be categorized —albeit crude- 
ly and sketchily—into two groups according to their be- 
haviour when in that all too detestable state we indulg- 
ingly call a bad mood. 

Some people become “explosive” and peevish, constantly 
yelling and raising their voice. At times, these people are 
as impressionable and naughty as children, and so petulant 
that nothing you say is good enough, and everything you 
do is annoying. 

The opposite type of person is withdrawn and introvert. 
Such people tend to be unsociable, incommunicable, and 
taciturn. They tend to “blacken” reality, become over- 
sensitive and want to centre in on their own condition and 
probe endlessly but forlornly for the cause of their uneasy 
and unsettled state, while actually compounding it with 
this wearing self-analysis. 

What is better, quick temper or introversion? Both are bad. 

Let us try to figure out what precipitates and norishes 
a bad mood and what causes it? 

Whatever the answer, we must qualify it right away by 
saying that so far science has been uncertain and inconclu- 
sive about the basic things that humans need for good hu- 
mour. This too may be impossible to attain because life is 
complex and full of variety, a succession of delights and 
distresses, of wins and defeats. And to ali of these we react 
and sometimes over-react, for we are made that way. 

Whether happy or in a bad mood, there is always a reason 
for it, however unreasonable it may seem. Any specific mood, 
psychologists point out, usually has its cause in a person’s 
assessment of a reality versus expectation. When reality 
matches expectation a good mood is assured. When they 
disagree—a bad mood is certain. Each specific case, each 
human response to an event can and should be examined 
along these lines. 

Of course there are reasons and reasons, and keen distinc- 
tion must be made between them. Thus a mere discussion 
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of one’s predicament can lead to a bad mood and perhaps 
even physiological changes such as heightened blood pres- 
sure, tense facial muscles and, morecommonly, a rapid cooling 
of the fingers (‘my hands turned cold”). 

But we are equally aware of events that change both 
a person’s life and “mood” for a long time afterwards. Ameri- 
can psychologists have rated these events on a scale topped 
by the death of a spouse, then divorce, separation of 
spouses, imprisonment, death of aclose relative, and so on. 

No discussion of a state so ill-defined for purposes of 
scientific classification as “bad mood” can lose sight of one 
essential human feature. Our inner world happens to be 
structured so that the absence of some emotions unavoidably 
invites the presence of others. Naturally, good mood has to 
do with positive emotions and bad mood with negative ones. 
Hence it is important that we find ways to the “supplant” of 
bad for good mood. Hence too the importance of eliciting 
positive emotions to bring back a peace of mind, smiles and 
joy. This lends a truthful ring to the Russian saying “Joy is 
a healer, sadness a harm.” This is why, more than anything, 
modern man needs care, attention, camaraderie, and concern 
when beset by misfortune. : 

That laughter is good fora person’s health and humour is 
common place. Laughter has even been called “jogging with- 
out moving”. Laughter has a long-lasting salutary effect. 

Academician Natalia Bekhtereva once said to me while we 
discussed the human brain: “Laughter heals. It brightens 
your mood, certainly, but it also alleviates headaches, low- 
ers the heartbeat and blood pressure, and improves general 
disposition. Therefore we should put aside our chagrin, 
leaving only tiny islands for bad mood. We must celebrate 
festive events.” 

The risk of a bad mood is that it is usually deaf to per- 
suasion, unresponsive to all: talk of “pulling oneself to- 
gether”, and blind to tolerance and consideration. Youcan’t 
deal with a bad mood by administration. Rather its cause 
has to be sought out, so the experts tell us. And the causes 
of a person’s bad mood are anyone’s guess—fear, sorrow, 
despondency, anguish, indecision, envy, or hatred. 

Even daily troubles—the trivia of everyday life —can be 
influential factors in contributing to a bad mood and even 
depression. They may arise out of an obstacle in the way of 
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basic needs like sleep, food, or sexuality. Or because of the 
situation that follows. Suppose a person’s parents do all 
they can to persuade their child from his earliest years that 
they expect him to be great success. When adult the person 
then goes out of his way to achieve this “success” and nur- 
tures overly high ambitions with nothing to back them except 
an exaggerated self-esteem. All of a sudden the person 
suffers a setback, and then another. They either breach his 
self-assurance or bring on annoyance at those “who are stop- 
ping me”. Out of this comes bad mood. It appears ever more 
frequently and lasts ever longer. By and by, the person feels 
a growing dissatisfaction at himself, his life, and the people 
around. Now, with the advantage of a hindsight, we can 
recognize the cause as we examine his situation. But as life 
would have it, the person himself may never realize that he 
has overestimated his abilities, and the bad mood would all 
be gone if by magic once he could find a suitable occupation 
that would not chafe him by overtaxing his capacities, but 
would instead offer moral satisfaction. 

No analysis of mood swings can ignore the complexity of 
modern life. In trying to capture it, our newspapers fre- 
quently use cliches like “our nerve-racking age” and very often 
“stress, the disease of the century”, “escape from stress”, 
and “stress plagues our life”. 

Now, what sort of a monster is this stress? It is the state 
of mental tension associated with activity under difficult 
conditions, the adaptive reaction of an organism to any kind 
of situation. 

It appears that nothing may occur to a contemporary man 
without it leaving a dent on him —his breakaway from nature, 
his accelerated pace of life, the tidal wafe of information, 
and the chronic pressure on time and the related fear of 
missing something vital or necessary. There you have addi- 
tional causes for bad mocd, causes which.spare practically 
no one. 

Mental instability, a natural consequence of psychic ten- 
sion, may be also age-related. It is no longer a secret why 
bad moods are particularly jarring to the young. Physicians 
and psychologists speak, not unreasonably, about the edu- 
cative, social and psychological problems of the “transition 
age”, the age for being impassioned, uncompromising, vul- 
nerable, demanding, all krowing, and unexperienced. 
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Too often an adolescent is unable to cope independently 
with his mood and rationalize his feelings. 

Some way out of this impasse is often badly needed by 
teenagers, but if they fail on their own to do so, have you 
not noticed how they become more secretive and less willing 
to share their worries with friends and parents. 

Significant deviations in mental stability —notorious bad 
temper—may happen to the elderly as well. What causes 
this? Oppressive psychological states sometimes develop from 
changes in the endocrine system. Memory, attention, and 
working capacity decline with age. But some people affected 
in this way cannot tolerate it and are unwilling to “lose” 
what they once possessed. Is this not cause enough for bad 
mood, sleeplessness, headache, and weariness? 

Certainly a bad mood, when it appears, causes unhappiness 
to the person himself and to those around. For another, the 
person may or may not be able to make sense of his 
mood. 

Physicians and psychologists concur that everyone ought 
to be aware of changes in their psyches. Everyone! Such 
knowledge will assist everyone and their communication 
with other people. Mental health is an expression of bodily 
health. You have to listen to it with a sensitive ear and 
watch it with a discerning eye. We should all closely monitor 
the level of our mental comfort, control, actively create and 
build upon it, all the time watching yourself and dispassion- 
ately evaluating your behaviour and mood. 

When in bad mood, make sure you locate its cause. Here 
too knowledge is your weapon. And recipes for achieving 
a better mood may vary widely: they are in fact specific to 
every individual, unique to each situation. 

We shall now indicate the main methods—those you can 
use to cope with your own bad moods. 

First and foremost, you should develop “stability”, the 
capacity to withstand misfortunes. In order to do this you 
should attain a sense of being fully in control of your life, 
rather than languidly afloat on its rivers that run through 
whirl pools and rapids. 

You should find a set of loyal friends or have a good family 
to assure support, provide warmth and care, and to be at 
your side in trying situations. 

Just as importantly, your own character should be mould- 


208 A Guide to Action 


ed to obtain just the right blend of flexibility and conti- 
dence in success. 

You should learn to conduct your work by determining 
your individual style and contribution toa broader effort. 

Movement and physical activity, that unfailing all-purpose 
toul we discussed in so much detail above must not be for- 
gotten during attacks of bad mood. By distracting you they 
can blunt the adverse effects of untoward situations. Your 
favourite music or verses which strike a chord in your soul, 
or the recollection of a kind and close person, cheerful and 
perceptive to people, can help a great deal. So too can the 
memories of good experiences, bright days induring your 
life everything can be summoned to take you over rough 
spots. 

But by far the most important is the ability to direct 
and control your behaviour. You should not dwell on life’s 
trivia, nor place occasional setbacks on par with insuper- 
able catastrophes. Long ago the ancients had the saying, 
“There is a remedy for everything but death.” Much lies 
within our power, so it is vital that we all, at a moment of 
trial, should say to ourselves, “Remember, you are a human 
being!” 


Strategy and Tactics of Life 


Nature has given to each everything that he needs for 
time and continuance; our duty is to develop this. 


I. Goethe 


“Divine” Versus “Self-Made” Geniuses 


Labour without genius will do more, in the long run, 
than genius without labour. 


J. Averbury 


I admit to feeling anxiety and a sense of uneasiness at the 
responsibility I have undertaken as I start this chapter. The 
mere formulation in the heading is enough to start me brood- 
ing on the enormity of the challenge I have set. Yet, 
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I opened by promising the reader a more or less coherent per- 
spective on the goals of life. In mind of this, I shall avoid 
theorizing and attempt instead to draw from our subject as 
much useful information as I can for the reader to reflect 
upon the strategy and tactics of his or her own life. 

Daniil Granin, a popular Soviet writer of novels about 
men of science and the tortuous paths of creativity, has also 
published an exciting book of essays entitled The Sacred 
Gift. It is hard to define what genre it falls under, perhaps 
a lyrical reflection or a thinking-aloud about genius. 

Using the idiom of our time, Granin considered the ques- 
tion “What is a genius?” in a wide-ranging discussion cov- 
ering the sciences and the arts and embracing crucial ethical 
and moral soncerns. 

I hope Granin will excuse my overly pragmatic approach 
to his book but I have to be a pragmatist as the theme of the 
book is too local for my purposes. 

“Can one become a genius?” wondered Granin. He takes 
Mozart and Salieri, as they appear as the two protagonists in 
one of Pushkin’s Minor Tragedies, and analyzes the deadly 
encounter of their creative egos to construct a psychological 
discourse on genius. 

“Of all the human genii—scholars, poets, painters, and 
thinkers —Pushkin chose none but Mozart. It was a felicitous 
choice since “Mozartism” is a common term for genius, the 
ability to create with ease and inspiration, a designation for 
the “divine gift” or “inspiration from on high”. Mozart’s 
genius was exceptional in that it was entirely a coruscation 
rather than the result of hard work, it was the epitome of 
that mysterious and inspired talent which could freely and 
effortlessly pour out in absolute perfection.” 

But can one become a genius? is a question Granin asks 
yet again later. 

“To become, to achieve with hard work, with the power of 
one’s mind that which is held to be a gift by God’s grace” 
was something Salieri was certain lay within man’s ability. 
He felt a person could accomplish anything at all. He had an 
unmovable belief in the all-vanquishing powers of the hu- 
man will, sense of purpose, “scientific rules”, and science in 
general. He was born with a love for art. But this was not 
talent, that attribute which compels unselfconscious creation 
from childhood. To Salieri, creation was not a need, a way 
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of self-expression, or self-fulfilment; for him it was rather 
a choice of profession, a goal he sought to attain through 
deliberate and consistent effort: 

“\.. My way was hard 

At first, but steadily I overcame 

Bach hardship in my search for craftsmanship 

Through discipline,—the basis of true art. 

My skill I’ve gained by work, my fingers trained 

To strict precision, rigid faithfulness. 

I then dissected music like a corpse, 

Proved harmony by scientific rules; 

Then only, learned in my craft, I dared 

To crave the rapture of creative fancy.” 


“Salieri’s youth, adulthood, and life impressed me” Gra- 
stg goes on, “as a goal-directed and, in a sense, ideal straight 

ine.” 

“That is my idea of what an ideal scientist is. Steadfast- 
ness and a clear understanding of what you are after. 
Schlieman pledged himself as a boy of ten to find and un- 
earth the remnants of ancient Troy, and tailored his whole 
life to this goal. Faraday spent seven years trying to find out 
whether magnetism could generate electricity. He spurned 
distractions from his goal —his all-pervasive drive ‘to work, 
finish and publish’. Fixation on one’s idea is what I take to 
be the distinctive feature of a truly great scientist. 

“Salieri was also possessed. But with the special idea to 
become a creator. Having no innate creativity, he had to 
toil for it, to work at it. 

“There is a kind of grandeur, even heroism about his strug- 
gle with Nature.” 

To be sure, Salieri raised himself to the stature of genius 
using the techniques described in this book: work and work 
again. It is not a waste of effort in a blind quest for and in 
the hope of finding a fluke, but a deliberate, pre-program- 
med, we say these days, effort towards self-improvement. 

“It is quite a modern approach,” concluded Granin. 
“Salieri worked much as is done today. Music is subjected to 
mathematical analysis in order to write a programme so that 
a computer can compose music. Composers no longer do this, 
mathematicians do it. They endeavour to factor-in inspira- 
tion and the sensibility of a genius, on the one hand, and 
details of life, on the other. To this they introduce a random 
element —the Monte Carlo method. They explore the rules, 
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identify the parameters, construct a synthesis algorithm. 
Like Salieri, they “prove by scientific rules” the harmony of 
music written by Bach, Gluck, Haydn, and Mozart; they 
develop a harmonic plan. 

“This sort of investigation is now underway in many 
laboratories around the world. But they are mathematicians 
anxious to refine their heuristic laws. 

“Salieri, however, was searching for rules to enable him to 
create; his rules were to be not arithmetic but scientific 
since it is not enough for him to compose—what he was 
after was the creation of masterpieces of genius. The mechan- 
ism of genius—a philosopher’s stone of sorts —was what he 
was searching after, the secret of how divine music is made. 

“In our times, with such commitment to a goal, he would 
have made outstanding cybernetician.” 

We know now, you and I, that despite his skill as a com- 
poser and despite his hard-earned fame and recognition, 
Salieri never found, and neither have his latter-day col- 
leagues, the answer to their question. Whether they will? — 
I wonder. . 

This seems a good logical point to move away from Gra- 
nin’s fascinating reflections to a discussion of the emotional 
(inspirational) and the rational (pragmatic) components in 
human behaviour. This subject, let’s be frank, echoes the 
preceding one. Here too we find a collision of two currents, 
the one which was long ago poetically called divinely given 
gift and the other which is achieved by one’s own efforts. 

Often in literature, on the radio or television, in films, 
and during debates the stereotype of a person who is moved 
by emotion, by feelings is praised, be it explicitly or im- 
plicitly. Likewise “the cool customer” is denigrated, if not 
openly then by implication. This stereotype is thought of as 
a person who deals with life’s problems using intelligence, 
reason, and common sense. Even when an “emotional” person 
acts wrongly, we normally rush to find an excuse for him. 
But why should this be so? 

Several explanations are possible, though each is con- 
testable in some way. Rather than reviewing them it would 
perhaps be more useful to stress the role that emotion has 
in human life. 

A Soviet psychologist, the late Academician P.K. Ano- 
khin, noted in the margin after he had read this book in 
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manuscript, “It is becoming increasingly clear that the emo- 
tional basis for everything a person does, and especially for 
the realization of his goals and intents, is the essential 
‘fuel’, without which his every endeavour is shattered, 
against even initial obstacles.” 

The word “emotion” derives from the Medieval French verb 
‘emouvoir’ (stir). Indeed in a broad sense, emotions refer 
to a person’s experience of reality, to their social and perso- 
nal life. Emotions are an integral part of life. Without emo- 
tion, a person ceases to be human and is instead a zombie, 
a listless robot, indifferent to everything, and dispassionate 
to everyone. 

It has been noted that man lives in an ocean of emotion, 
constantly exposed to its ebb and flow, sometimes in a state 
of an emotional high, then in an emotional low as the storms 
and stills of emotion batter in succession. 

According to the biological theory of emotion as proposed 
by Academician Anokhin emotions are controls of the 
organism’s responses to certain situations. 

Pleasant emotions arise when the brain affirms the effec- 
tiveness of a particular response —its good results. Once the 
effectiveness of an action has been established the quest for 
a solution is halted. Negative emotions, conversely, are 
triggered by brain signals that indicate a particular action 
being inadequate, inept, or unsuitable to the goal. The 
feelings of malcontent and anxiety so produced motivate 
further search. 

Emotions, psychologists point out, regulate human activi- 
ty by relating external situations to internal ones. Adding 
a further dimension to the psychologists’ definition, neuro- 
logists regard emotion as a compensatory mechanism to fill 
in the information gaps to achieve a goal or supply a need. 

The emotional “atmosphere” a person finds himself in at 
a given moment owes much to his physiologic condition, or 
more precisely the atmosphere elicits a matching condition. 
A splash of emotions can increase blood pressure, accelerate 
the pulse, and enhance or, conversely, reduce gut peristal- 
sis. We need only recall crucial. periods or tempestuous 
moments in our lives. 

Frantic emotional shifts (unexpected distress or grief) or 
extra emotional loads (never-ending occupational or person- 
al troubles) can bring dire results. There are cases of 
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hypertension, heart attack and even death due to sudden 
emotional bursts. We are more familiar with the develop- 
ment of neuroses, insomnia, and hysteria as the consequences 
of long-term emotional tension. 

Ours is a paradoxical time. On one hand there are reasons 
for an ever growing emotional tension due to increasing 
risks and spiralling responsibilities, while on the other hand, 
human behaviour is more frequently founded in rational mo- 
tives. Let us admit it, we more and more often suppress our 
feelings in order to attain goals we perceive as important. 

However because our ancestors relied on emotion as their 
sole guide of behaviour, we still instinctively resist the 
Mounting domination of the rational sphere of psyche. 

Cyberneticians give their own, peculiar explanation for 
this phenomenon: if a human life is viewed as a continuous 
progression of “games” then the overall “game” they comprise 
should be easier to play out with the heart than with the 
head. 

A person who resolves problems emotionally does it faster 
than it is done rationally. An emotional decision is made by 
intuitively grasping the topic, and making a qualitative 
analysis and synthesis. A rational decision is done by scan- 
ning every possible move, comparing and weighing them, and 
projecting forward in search of the best alternative. This 
slows down the decision-making process. 

The intuitive method is quite acceptable for simple prob- 
lems, but in many critical situations the purely qualitative 
and intuitive procedure is woefully ineffective when looking 
for the best alternative. Yet it is the optimum decision that 
is essential in many critical problems now because of the 
vast potential the best decision holds for increasing our 
vigour and activity. 

his focus on the two methods of decision-making is not 
fortuitous. In recent years two types of gifted people have 
been identified. V. Levi, a Soviet psychiatrist, continues: 

“There are two distinctive poles of human genius, with 
an intermediate shading from one to the other. The first pole 
involves people we would traditionally call “geniuses by 
divine grace”, while at the other pole there are the “self-made 
geniuses.” 

The first type geniuses —the Mozarts, Raphaels, and Push- 
kins—create in much the same way as birds sing —with 
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passion and complete oblivion while also naturally, effort- 
lessly, as if at play. Generally their talent singles them out 
in early childhood; fate has taken kindly to them from birth, 
and their industry blends with their elemental and sponta- 
neous creative impulse that makes the core and heart of 
their psychic existence. The abundance of their gift shows 
up, at least in some, against the background of a relatively 
poor willpower. 

The willpower of Mozart, the epitome of a genius by 
“divine grace”, must have been mediocre at best. Even when 
an adult the naivete of Mozart’s judgement was so striking 
that, coming from any one else, it would have only _pro- 
voked condescension. But then an everpresent aspect of Mo- 
zart’s personality was his father’s powerful character, which 
pushed Mozart to unrelenting work and guarded him from 
wrong moves. Mozart’s father was teacher, tutor and impres- 
sario; the son’s enormous gift was propelled to the pinnacles 
of creative genius by the father’s will. 

By comparison, “self-made” geniuses are rather slow and 
sometimes have a belated development. Fate treats them 
cruelly, some even brutally. Their hard-won triumphs over 
fate and over themselves are nothing short of fantastic. 

Self-made personalities have occurred throughout history 
and include the timid and inarticulate Demosthenes perseve- 
red to become Greece’s greatest orator, and perhaps the 
greatest Russian scholar Mikhail Lomonosov raised himself 
above his background of illiterate peasentry. Jack London, 
with a dignity bordering on the morbid and virtually made 
self-control and self-determination, whilethe furious Richard 
Wagner could not read music until he was twenty. 

Many of these people were, in their childhood and even 
early youth, regarded as slow-witted if not outright idiots. 
James Watt, Jonathan Swift, and Karl Gauss were “dunces” 
at school, and were thought to be dull and incapable. Newton 
found physics and mathematics too difficult. for him at 
school. Carolus Linnaeus was once informed he should _be- 
come a cobbler. 

Helmholtz was thought to be a near-imbecile by his teach- 
ers, while a university professor told Walter Scott that he 
was stupid and would remain so. 

Charles Darwin was censured by his father who said, “You 
care for nothing but shooting, playing with dogs, and rat- 
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catching, and you'll be a disgrace to yourself and all your 
family.” 

Self-made geniuses are dominated by an unassailable will 
and an irrepressible striving for self-assertion. Their thirst 
for knowledge and activity is colossal, their working capac- 
ity phenomenal. While at work, these personality facets 
reach peaks of intensity. They overpower disease, undo phys- 
ical and psychological flaws, and in a direct sense recreate 
themselves. Even their creations generally bear the mark 
of fierse effort. 

What self-made geniuses sometimes lack is that charming 
spontaneity, that splendid uncaring pertness, which is the 
hall-mark of “divine” geniuses. But the huge inner power 
and passion liaise in them with unremitting demands on them- 
selves to elevate their work to the rank of genius... 

One would be wrong, of course, to discount the talent 
“self-made” geniuses possess: there is bound to be some- 
thing to back up their passionate drive for work and con- 
fidence in themselves. Perhaps what pushed them for- 
ward was a vague recognition of potentialities yet un- 
tapped... 

A graphic example of the “conciliation” between the “di- 
vine” and “self-made” types of genius comes from the life of 
Johann Wolfgang Goethe. A man whose rare mental poise, 
optimism and tranquility won him the name of the Great 
Olympian, his character as a young man included a weak and 
volatile temper, indecision and fits of melancholy. By reg- 
ular training and holding in check his emotions, Goethe 
managed to alter himself. By his own account, he told him- 
self in January 1824 that although he had been always con- 
sidered fortune’s pet and although he neither complained nor 
disapproved of his lot, in actual fact there was nothing in his 
life but hard work. So much so that at 75 he was able to say 
that he had never spent even four weeks on holiday, as though 
he had all the time been carrying uphill a stone that kept 
rolling down and had to be carried up again. 

Contemporary science holds that a need, interest, passion, 
impulse, and drive are very important to creation, invention, 
discovery, and the acquisition of unknown information. 
But those are not sufficient. Other necessary ingredients are 
knowledge, competence, skill, and professional excellence, 
and no amount of talent, devotion or inspiration can sub- 
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stitute for these. Emotion unharnessed to a skill is dead, 
just as a skill is dead without emotion. 

I assume the reader now is all clear about my stance: 
far be it from me to preach rationalism, plain and simple, 
nor proclaim the pre-emption of mind. Rather, I believe 
there is a middle way giving the mind and the emotions an 
equal status as part of a set of positive human characteris- 
tics. It is very important that everyone should make this 
assumption before starting to develop the strategy and 
tactics of his or her life. 


The Theory of Peak Loads 


Difficulties are things that show what men are. 
Epictetus 


The famous Soviet scientist, Academician Otto Yu. Schmidt, 
drew up a detailed plan for his future life when he was 
14 years old. It listed the books he would read, the sciences 
he wanted to absorb, the problems to be resolved, and the 
physical fitness level he ought to attdin. 

However, when he calculated how long it would take to 
fulfil this programme he found he would need 900 years! 
With great difficulty Schmidt “condensed” his programme — 
and came up with 500 years. He squeezed it further, got 
150 and left it at that. 

Having minutely planned his life and laboured at his 
creative peak, he managed to complete almost all his 150- 
year programme by the time he died at the age of 64, i.e. he 
overfulfilled his self-imposed “norm” roughly by threefold. 

Schmidt’s life prompts one exciting idea. Can it be that by 
labouring at the peak of our capacity we might draw out from 
the depths of our beings the potentials lying hidden therein? 

To answer, let us first turn to economics and then to 
analogy. 

Human beings pass through four distinct stages: pre- 
school—from birth to 5 or 7, educational—until 17 or 23, 
working —until around 50 or 60, and retirement. Because 
the educational stage is continually growing longer, so much 
less time is left, unfortunately for socially productive work. 
This trend is essential and it cannot be revoked. All that can 
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be done is to improve upon the existing system of education 
and constantly scarch for unexploited potential. This is 
perhaps one of the main aims of educational reform now 
underway in the USSR. Thus a young person leaving school 
should be ready and willing to take up an active and fruitful 
occupational career. 

Economists have calculated that the time at work repre- 
sents no more than 11 to 14 percent of an average person’s 
total life span. Given that low proportion, it is only natural 
for a person and for society to wish that this time be utilized 
as productively as possible. 

How can this be done? 

Now let us turn to some useful analogies and some 
reflections. 

Damming a stream that flows from a mountain to the sea 
will produce a lake that constantly keeps up pressure on the 
dam. If the dam is strong and high the stream (even one 
that flows slowly) will eventually store up an impressive 
energy potential. If the dam is not strong, it will ultimate- 
ly be swept away. However there is a “but” here. This will 
only be should the barrier be not robust enough. If, on the 
contrary, the same stream meets on its way down a concrete 
barrier—something like the huge dam of the Krasnoyarsk 
Hydropower Project—the potential energy of the stream will 
be too low to go over or through the dam. 

There are many applications of this metaphor in human 
society. In reality each person faces barriers of some sort —it 
is a fact of life. Dialectics is unity and conflict of opposites. 
Human strength and grandeur lie precisely in being able to 
cope purposefully with one hurdle after another. A person 
does this by pooling all physical, intellectual, and emotion- 
al resources. Moreover, the higher and more complex the 
barrier, the more the person’s resources must be utilized, 
his every being strained to the extreme if necessary. At 
such moments of extreme mobilization, each person’s cre- 
ativity reaches a new high. History tells us that the great major- 
ity of its outstanding personalities led lives filled to the 
brim with struggle, constantly having to overcome obstacles 
and summon up their willpower. 

Conversely, people whose lives were tranquil never, but 
for a very few exceptions, attained any heights of creativ- 
ity, their potential for ever underutilized. 
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Does this imply that tragedy and drama are indispens- 
able for a successful creative career? Tragedy—no, drama— 
probably. 

We must not of course wrongly deduce that obstacles must 
be deliberately raised to increase the percentage-of people 
with extraordinary creative endowment of our society. 
The problem is stated in another plane. 

In life people often face conflicts. These range from oppos- 
ing unpleasant people to overcoming obstacles set by the 
environment. It is vital we should not flinch from overcom- 
ing obstacles nor seek easy detours, but we should much 
rather mobilize strength and stamina to clear the obstacles. 
Everyone should get a rest for overcoming obstacles. 

Another need is for dedication in cultivating thinking 
skills and habits. This is not as simple as it sounds. Stu- 
ffing your head with as much information as possible, shel v- 
ing it there, and learning by rote logical rules does not mean 
that you have learned how to think. Hegel said that logic 
could teach people to think properly, as much as physiology 
could teach them to digest food. The ability to think is 
hard to define in terms of do’s and dont’s. Too many _vari- 
ables are at play, including independence and flexibility of 
thought; a skill at comparing things and discerning the 
wood from the trees, that is, never letting particulars screen 
the general; and a creative approach throughout. What mat- 
ters most, however, is an active attitude in life. A man isn’t 
worth much if, for all his thinking ability; he isolates him- 
self from others, from society, from its interests and con- 
cerns. 

Millions of years ago our ancestors emerged at the top of 
the animal kingdom solely because they had been able to 
muster enough strength, skill and power to confront the 
conflicts and challenges of the world around them more 
effectively than any other species. If after building a mature 
civilization we should delegate this struggle to robots, for ex- 
ample, leaving ourselves only the garnering of laurels. We 
would inevitably degrade into the morlocks—the effeminate 
and moribund cast H.G. Welles described in The Time 
Machine. 

On the other hand, we should not forget the “obstruction 
principle”: the obstacles must not be too difficult—they 
should be manageable. Alas, life. does not always square 
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with this requirement and all too many talented people and 
even geniuses met with death trying to assault obstacles of 
superhuman proportions! 

The “theory of peaks” has been effectively applied in 
sport. The post-war evolution of the Soviet school of swim- 
ming is agood illustration. For many years our swimmers were 
clocking up times inferior to their European and American 
counterparts. However our coaches confidently parried re- 
proaches that their.swimmers could not catch their US rivals: 
they claimed that during American training sessions swim- 
mers were asked to do too much to meet vested interests in 
breaking records, and that it was harmful to the swim- 
mers. 

Yet time went by and the foreign swimmers, far from dying 
of strenuous training schedules, were regularly coming away 
winners. Then one Leningrad coach decided to increase 
training loads. It worked wonders: literally within a year 
his swimmers began to sparkle as stars first on the European 
circuit and then on the world scene. 

The clue to the mystery was simple: by escalating the 
loads the coach mobilized the swimmers’ resources making 
their organism perform at peak levels. 

Today the method of reasonable peaks is a stock in trade 
for all our sports. 

Working at or near the limit of one’s abilities is one of 
the principles for increased efficiency. So far, though, 
experience is the only way to recognise what the limit is. 
What you do is’ increase the load steadily and gradually 
and monitor continuously your body’s responses, just as 
athletes do today when they’re in training. 

Yet by itself, peak capacity performance is not enough 
to stimulate creation. You may toil your heart out and 
still reap meagre results unless you properly organise your 
work and dedicate it to a purpose. History is full of exam- 
ples of fanatical “workaholics” who have made a notoriously 
small contribution to the treasure-house of human creation. 
Thus it turns out that you should also be able to work ef- 
ficiently! 

The practicality of the peak load theory has made it 
popular recently. The views of three outstanding contem- 
poraries—an astronaut, a medical scientist, and an athlete— 
should, I think, be finally convincing. 
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Many of you are perhaps aware of the drama that befell 
Valeri Brumel, the phenomenal high jumper and world 
record holder. He was crippled in a motorbike accident and 
unable to walk. His right sole was left dangling on his 
tendons, and several times the threat of amputation loomed 
large. Fortunately, amputation receded as an immediate 
risk, but his doctors all agreed that if Brumel were ever 
to walk, it would be with crutches ora walking stick. But 
Valeri was eager ... to jump! And not just to jump but sur- 
pass his world record of 2 meters 28 centimeters! 

When in 1970 a documentary about Brumel’s “resurrec- 
tion” was shown in the USSR and moreover showed him to 
clearing the two-meter mark after his many operations, 
many people refused to believe it and believed the jump 
was yet another film stunt. What they saw however was 
absolutely true: Valeri did return to high jumping, though 
he never again was able to break records. 

Brumel was of course lucky to have had a gifted ortho- 
pedic surgeon, who had developed an innovative procedure 
for the treatment of fractures. Yet the key to Brumel’s 
victory was himself and his overpowering faith in the po- 
tential of the human body. 

After the training he had once done and which had pro- 
pelled him to his athletic achievements Brumel was aware 
that peak loads were the only way to utilize his hidden re- 
serves. And he gambled on the method. 

The camera recorded the agonizing process. It caught 
Brumel making his first steps ... A sit-up... A sit-up with 
abar... Jogging ... Jumping ... High-jumps —tens, hundreds, 
thousands of them... Just to see how intense he worked, 
some statistics: Brumel’s weekly workout included lifting, 
in all, 47 tons of metal and jumping 2500 times with a 
160 kg bar on his shoulders. He clocked 4.2 seconds for 
40 meters and, 7.3 seconds from the low start for 60 meters. 
He covered a 26 meters hopping on one leg—the right one 
that had been operated —in ten jumps. For comparison, 
the world and Olympic triple—jump title holder V. Sanaev 
does it in nine hops. 

It can be said that Brumel’s effort in rectifying the catas- 
trophic aftermath of an accident was itself an outstanding 
record in the exertion of willpower. And, we shall repeat, 
it was peak loads that made it possible. 
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Nikolai Amosov, a Soviet surgeon and Lenin Prize winner, 
has expounded how to lead a “disease-free life”. He points 
to the very large safety margins in the “design” of human 
beings. On the average, this safety factor is ten, suggesting 
a tenfold increase in cardiac output, lung ventilation, and 
muscular strength is possible. Moreover he contends that 
this backup pool can and must be harnessed, in part if not 
in whole by everyone who understands that an improved 
physique can dramatically enhance the capacity of the 
mind. 

Physical training or exercise is the most ubiquitous and 
readily available means of developing these resources. 
What is meant is not exercise as is conventionally under- 
stood, but a special type born of the theory of peak loads. 

Playful and lackadaisical arm swinging during your morn- 
ing workout, several jumps, and five or six sit-ups—these 
won't get anywhere near the store-room of human resources. 
Amosov strongly believes that the stress as you exercise 
must be substantial and rapid. The tempo is all-important: 
1000 movements in 25 to 40 minutes, to be done until they 
get you sweating and panting. 

This is the morning exercise programme developed by 
Amosov (and followed by the author): based on the theory 
of peak loads. 

. 100 sit-ups. 

. 100 times bend to the right then to the left, hands 

on hips. 

590 pushups. ; 

. 100 times bend forwards and straighten. 

. 100 times lift your arms up. 

. 00 times twist at the waist, to the right, to the left. 

100 times bend forwards and backwards, sitting on 

a chair without moving your feet from the ground. 

. Hop 100 times on each leg. 

. 100 times pull-apart of arms bent at elbows. 

. Lying on the ground, raise your legs and trunk off 
the ground, supporting them with your arms: main- 
tain the posture to the count of 100. 

11. 100 times raise your legs and pelvis lying on back. 

12. Tense your abdomen 50 times. 

The best guarantee of safety under such stresses is your 
doctor’s advice and gradual buildup. To get the best results, 
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a healthy person should work out for six months—not 
a simple task but to be healthy, says Amosov paraphrasing 
the French proverb, one has to suffer. The body will repay 
your sufferings a thousand-fold! 

In some ways, this is reaffirmed by cosmonaut Georgi 
Beregovoi, twice Hero of the Soviet Union. Here is his first 
hand account of what it took him to change from being a 
test pilot to being a cosmonaut: 

“T arrived at the Cosmonauts Training Centre aged 43 and 
after 28 years of flying. One would have thought that these 
two parameters in this ratio would in themselves be suffi- 
cient to remove any fear regarding the amount of hardening 
and endurance my body could absorb. But things were not 
quite what they seemed... the first mile stone was the phys- 
ical fitness regimen—in the sense they understood it at 
the centre. 

“My previous athletic experience had been restricted to 
volleyball with friends and perhaps short cross-country runs 
to catch the commuter train. But no more—I had to do 
weight-lifting, calisthenics, cross-country runs, play soccer, 
turn sommersaults on the trampoline, dive from the high- 
board, go long distances on skis, press dumb-bells, rush 
about the tennis court sweating my leart out and so on, 
and so on, and so on. In all of these I had absolutely no pre- 
vious skills, I weighed close to ninety kilograms, of which 
a good ten kilos turned out to be a useless burden. 

“There and then was the first time I learned how it feels 
to be short of breath on the ground, rather than somewhere 
up there, above the clouds, a pain I was familiar with. 
After a short 100-meter sprint down a cinder track I felt 
like my heart was just about to leap out of the chest. 

“Getting used to it, readjusting my body to all the exer- 
tion was not easy. First of all, it took time. For a few 
months, if not a full half-year, I constantly felt like I was 
thoroughly and diligently being beaten with a soft but 
heavy sandbag. Let us say, with those mats from our gym... 

“Man is by nature somewhat lazy. Subconsciously he 
tries to do what he wants instead of what he needs. 

“I said to myself, ‘you have to catch up with those who 
are ten years or so younger’. I also said to myself that this 
is what I wanted to do. Every minute of every hour of 
every day. Always. 
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“True, it didn’t make it easier for me physically, but 
at least I felt better morally. When one wants what one 
needs, the rest is only a matter of time. And time, as I’ve 
already said I was having plenty. I spent six months in a 
dogged encount with my former lifestyle and my own age. 
On top of the compulsory general regime for the whole group, 
I put myself on another. Essentially, it amounted to 
adding my own effort on top of the formal, regimented 
loads. 

“No, I didn’t grow younger during this half year, but 
in fact no one required me to. What was needed was some- 
thing very different, that the doctors would say of me what 
they would say of the others in training. 

“Half a year later the doctors said they were certainly 
aware that sport and physical exercise could do a lot of 
. good, well, that’s what they are supposed to know, but 
.even they had not the least idea that sport and physical 
training could, at my age, produce such a splendid and 
obvious effect. 

“Sure enough, the result was actually not bad. I guessed 
as much without the medics telling me. I sensed it at first- 
hand, as they say. I lost eight kilos of fat, which I shouldn’t 
have gained in the first place, brought down my blood pres- 
sure to ‘normal’ (properly speaking, it had been within 
limits for my age range from the beginning, but I wanted 
it down to the level typical of twenty to twenty five year 
olds), my pulse also “dipped” considerably—down to a 
stable seventy beats a minute from eighty. 

“In a word, the six months weren’t wasted, though I 
must confess I earned what I got by the sweat of my brow.” 


Who Needs Self-Analysis! 


* Self-distrust is the cause of most of our failures. 
C. Bovee 


Human beings need once in a while to take stock of life. 
‘No one can genuinely progress without doing so. Leo Tol- 
stoi once said about himself that he constantly thought seri- 
ously about whether he was living.as he should, and to 
‘take stock. 
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Taking stock is never too late and always useful. At 
no other time does a person discover so many flaws in him- 
self as in self-analysis. The exercise —given a sensible ap- 
proach —strengthens a person. True, humorists have noted 
that a person is unaware of his many weaknesses until he 
discovered his many strengths. 

The reader must have guessed that this chapter will be 
about the importance of knowing exactly which recommen- 
dations to follow, which rules to fulfil, and which skills 
to develop in order to be able to improve himself. This re- 
quires that we know ourselves in the first place, and this 
knowledge is gained from a thorough-going self-analysis, 
and close scrutiny. Properly speaking, this is the beginning 
of self-education, self-development, and self-improvement. 

But then it is only natural to ask why this all-important 
chapter is tucked away in the middle when it should have 
started the book? 

My reply is that self-analysis cannot start from scratch, 
so to say, unless you know the range of problems that have 
motivated and sustained the analysis. By way of metaphor, 
we have so far been ascending the mountain in order to look 
down from the vantage of its summit, and to be able, on 
our own and unaided to descend to its foot and start on 
a new ascent. But that new ascent we will make independent- 
ly, knowing in advance what snags, and where, are lying 
in wait, and which patches of ground will perhaps be hard 
to negotiate. 

Perhaps the greatest reserves a person has lies hidden in 
self-analysis. Unfortunately, until recently it has been 
sought largely intuitively. And only very recently have 
the methods of modern experimental science been applied 
to the problem. 

Psychologists believe that an emotional assessment of 
one’s “self” is an essential trait of human character. 

The need for self-analysis grows out of a more meaning- 
ful commitment to one’s vocation, and the realization of 
its significance and value for one’s nation and country rather 
than out of the desire to please oneself. In the future there 
will be in the Soviet Union the most perfect system the 
world has ever known. This is why our idea of self-analysis 
should be optimistic and imbued with universal human 
interests. To the Soviet person, therefore, talking privately 
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with himself must be far removed from any trivial soul- 
searching: it should be not just one-on-one but also one-on- 
the-community, as was said once in Russian villages. 

A thorough self-analysis to correct errors and review 
experience is not simple. Less so in our increasingly com- 
plex age. From the viewpoint of “game theory” our life is 
not a lightning chess tournament. We must be able to think 
out objectively and with intelligence every emerging situa- 
tion in life in order to make the optimal “moves”, optimal 
both in terms of their value for society and our own interests. 
This requires of us extreme self-candor, self-control over 
every mental and emotional impulse and an analysis of the 
motives and drives that compel us to take a particular deci- 
sion. This is an immensely exacting and important effort 
that calls for determination, will and continuous training. 
But it is also one that yields extraordinary results. 

Apparently, at first glance personality is. something “in 
myself” and “for myself”. But this is not so—personality is 
indeed “in myself” yet for others. That’s what makes all 
your personality traits, bad or good, kindness, responsive- 
ness, adherence to principle, rudeness, suspiciousness and 
all other 1500 or so (oh yes, fifteen hundred!) personality 
traits—for which there are a complex language—so impor- 
tant, not only for yourself but also for other people. 

Since we are discussing our personalities internally in 
regard of others we should naturally compare what we see 
in ourselves with what we see in others. 

No one lives in a vacuum. We communicate with the 
people around us and have to take into account their views, 
adjust ourselves to suit the interests of others, and look 
to them for orientation and guidance. 

There is always feedback in human associations, which 
involves a dedicate and astute consideration of the many 
varied impulses emanating from other people. These “other 
people”, collectively, are known in social psychology under 
the term “peer group”. Each one of us has such a peer group 
\to look to and reckon with. The group helps form, sometimes 
quite significantly, out basic attitudes to life and more 
wenerally our ideals. 

Academician A. Petrovsky and his associates at the 
ISSR Pedagogical Academy have established that through- 
vut the process of human association a person compares 
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himself against a reference standard and depending on those 
comparisons is pleased or displeased with his/her behaviour. 

This comparison involves taking a long list of ethical 
concepts and picking out the most common and essential 
attributes we know out of the fifteen hundred mentioned 
before. For example, pride, modesty, solicitude, neatness, 
and assiduity. Using these concepts you design your refer- 
ence standard, or ideal, which is actually a set of qualities 
listed in a certain order, with the ones you value most 
come first. 

In the same fashion you prepare a “construction” out of 
the ethical and other (Say, volitional or professional) qual- 
ities you find in yourself. The construction is by defini- 
tion a Subjective one. Then two constructions are then 
compared uSing a special formula to obtain a relevant coef- 
ficient. 

If a comparison shows total agreement between the “ref- 
erence” ideal and the “subjective” realistic estimations, 
then the person becomes self-satisfied as regards his or her 
behaviour, moral status, willpower, working capacity, etc. 
In other words, this is when the ideal and the real coincide 
and the subjective evaluation gives the ideal. This situa- 
tion is rare but possible and the self-evaluation coefficient 
evaluates to +4. 

The opposite may be true and a self-appraisal yields —1, 
suggesting that “reference” and “subjective” lists are the 
opposite way round. The estimate is the lowest one and, 
incidentally, non-existent. Between these extremes lie 
the average ratings. 

Psychologists claim that everyone carries an “internal 
pressure gauge” which helps them assess themselves fairly 
accurately. (Let’s note in parentheses that everybody can, 
but many do not, have the nerve to admit the results even 
to themselves.) 

An overly high self-appraisal leads one to overrating 
oneself and consequently to the peer group assuming a skep- 
tical view of that person: “he thinks too much of himself.” 

A self-estimation that is too low points to an inferi- 
ority complex in the making or a lack of self-confidence. 

The “expected evaluation” —what the peer group thinks 
of you, how it rates you or, simply put, what people say 
about you behind your back—is also important to a person- 


Strategy and Tactics of Life 227 


ality assessment. The technique to find it out is the same 
as above. And the last factor: how you evaluate your peer 
group and whether you rate it high or low? 

Psychologists have concluded that the three parameters— 
self-evaluation, expected evaluation, and group evaluation 
by an individual are necessarily integrated into that in- 
dividual’s personality structure. Whether a person wants 
it or not, he has to reckon, objectively, with these subjective 
indicators of his wellbeing in the group, success or failure 
of his behaviour, and his attitude to himself and the people 
around. 

After determining the right attitude to himself and the 
right attitudo to the people around them, a person thereby 
achieves psychological comfort and maximum certainty 
in defining his place in society. 

I am not saying thorough-going self-analysis is essential 
but I do believe we should develop a self-monitoring capa- 
bility, which incidentally all the truly great have always 
wielded to perfection. 

Try to recall if you ever have, when totally lost in a 
complex analysis of your feelings and the situation you are 
in, brushed aside the analysis and relied instead on the 
plain old principle, “The heart will tell and intuition will 
rescue”, and later had cause to regret your rash behaviour. 
Genuine self-analysis takes guts and determination. But 
once mastered, it provides you with a mighty weapon, first 
and foremost, to prize open the treasure-room of your inner 
resources and capabilities. 

Now it is quite natural that I try to explain how the 
formation of one’s character can be put under control. 

Firstly, recall that a person’s character represents chiefly 
their ability to act on principles. 

Secondly, one should, as the Soviet writer Nikolai Ost- 
rovsky put it, “summon oneself before one’s own stern and 
impartial judgement. In a clear and precise manner, unspar- 
ing of self-esteem, one should seek out the flaws and vices 
and ... decide once and for all whether to put up with them.” 

This is a feat only a person with courage can accomplish, 
.and so one must be brave enough to take oneself to task. Not 
just to ask the questions, but also to give truthful answers. 

Consequently the keyword is “fair”: to be fair throughout, 
act fairly and think fairly. 
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Egoism, or self-love, should be abandoned. One’s guide 
in all one’s deeds must be to give not to take, and to avoid 
anything that might hurt another, let alone harm them. 

Bad habits must be unlearned using the simple device of 
“always doing thereverse.” And once you embark on the road 
to “self-awareness”, make sure your every day brings a_vic- 
tory over yourself. 

In working to develop yourself—in the difficult business 
of self-improvement—you must be alert so whether you 
always manage to keep in harmony your beliefs, views, 
and judgements on the one hand, and your deeds and routine 
day-to-day behaviour, on the other. Incidentally, Blaise 
Pascal used to say that a man’s morality should be judged 
by his everyday behaviour rather than by his actions in 
times of crisis. 

The process of maintaining harmony in life is little 
other than self-correction. This is what we do all the time, 
in parallel with self-education and self-improvement. Every- 
one should be aware of the qualities he’d like and has 
the power to enhance or suppress. As a result, we grow 
progressively skillful in what may be called psychological 
defence—the capacity to readjust to specific situations 
with the least cost in nervous energy. 

This stance is basically distinct from an impassive con- 
templation of life and one’s own role in it. 

On this point, the experiences of great people is of inter- 
est. Many of them kept detailed diaries for many years. 
(In fact, the diary is one of the best formats for self-analy- 
sis.) By recording and examining every minor detail of 
your life, internal state, and attitudes to life, one can build 
up an enormous power over oneself. 

It is fashionable today to apply cybernetic methods, 
modeling in particular, to just about everything. So try 
to learn the technique of closely simulating your behaviour 
for the next day. In the morning, envision what is likely 
to happen through the day. Even if something you resent 
lies in stock, don’t dodge away, don’t play seek-and-hide 
with yourself. Rather, attempt to find the worthiest solu- 
tion and a noble line of behaviour. 

Of course, reality may or may not run out as planned. 
But if you prepare yourself for forthcoming situations there 
is no chance that they will take you by surprise. You will 
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also be able to address fairly complex issues effectively 
and with intelligence instead of being led on by emotions 
let loose, which all too often fail to give good advice anyway. 

In response to a letter from his wife, Olga Knipper- 
Chekhova who said she envied him his character, Anton 
Chekhov wrote that by nature he had a bad temper that 
vented easily. But, he went on, it was his habit to hold 
himself in check because it didn’t become a decent person 
to have no self-restraint. 

How to learn the art of composure—one of the ingredi- 
ents in being able to command oneself? 

It should be noted that the ability to keep your temper, 
and not to follow its lead is also a sign of character,a 
sign of being able to control oneself, even though the Rus- 
sian saying has it that “character won’t hide in a pocket”. 

Several pointers to good temper are in order here. 

If you have a quick temper try to make yourself a balanced 
person at every moment of every day. What this implies 
is making yourself react calmly, both outwardly and inward- 
ly, to things you dislike. 

This advice may raise some eyebrows: forsome may believe 
that this would be acting as on stage? But even Plato 
said that he is a fine man who can be himself. 

True, acting like a good man is associated with hypo- 
crisy—but not if you remember the marvelous laws that 
govern our minds. Although “acting”, a feedback clicks 
into action to transform you involuntarily into the person 
you “unacted”. Long and persistent training makes that 
attribute stick, and your character changes. . 

Eventually, the effect of autosuggestion works to per- 
form a self-regulation of self-awareness. But of course 
whoever uses the method must believe in its efficacy with 
absolute sincerity. 

An ingenious and, one must say, practical application 
of the “good man” role was recently discovered by foreign 
psychologists in the retail trade. 

After they were satisfied that asalesmen’s bonhomie in- 
creased sales, they advised employees in department stores to 
‘smile at work and put up “Smile” posters in all departments. 

One would have thought this would at best have made 
the sales personnel wear studied smiles. What happened was 
totally unexpected, The salesmen, when surveyed later, 
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unanimously said that even when they had been in bad 
moods in the morning, they had changed to an amiable 
and contented mood an hour after starting work and “put 
on” their “duty” smiles. 

Something mysterious? No, the feedback effect in action. 
A foul mood usually draws out a grim expression on your 
face. A smile, conversely, improves your mood. The section 
“No to Bad Mood!” has already made the point that a smile 
indicates a happy state and that laughter is deservedly 
called “jogging on the spot”. Three minutes’ healthy laughter 
is equivalent to a 15-minute morning workout. 

Yes, regulating your state of mind is possible. If you 
don’t believe it, try it on your own and you'll soon realize 
that even the very finest mechanisms of our minds respond 
to self-regulation. Incidentally, one proof of this comes from 
the theatre where actors, on days when they are far from 
cheerful, can nonetheless appear on stage in comical roles. 

To sum up, anyone who wishes to see society benefit 
from his or her creative talent is duty-bound first to study 
themselves well enough to know their own strengths and 
weaknesses, and to be effective in straightening and improv- 
ing their inner “I”. And one’s “I” is great and versatile. 

Everyone has an entire new world born and dying with 
him. It is the history of the world lying beneath every 
tombstone, as Goethe said. 

Modern science has provided us with a number of tech- 
niques for self-analysis. They are there for anyone to use, 
and no one—neither physician nor psychologist or other 
“engineer of the human soul”, to use Maxim Gorky’s phrase 
—is in as good a position to gaze into the most privy 
corners of our “I”, or to observe and explore that “I” for 
periods of many years day after day. 


Is Ambition Really Useful! 
Though ambition itself be a vice, it is often a source 
of great virtue. 
B. Johnson 
Ambition is usually thought of in connection with ambi- 


tious people—those who strive for any fame, however taw- 
dry, and who loath nothing to achieve it. This motivated 
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Spinoza to remark that ambition is a lust for fame. The same 
motivation underlies the general belief that ambition is 
the immodesty of mind. 

But there is also a wholesome ambition. Said Blaise 
Pascal: “The greatest baseness of man is the pursuit of 
glory. But it is also the greatest mark of his excellence; 
for whatever possessions he may have on earth, whatever 
health and essential comfort, he is not satisfied if he has 
not the esteem of. men. He values human reason so highly 
that, whatever advantages he may have on earth, he is not 
content if he is not also ranked highly in the judgement of 
man.” 

Leo Tolstoi when a young man candidly admitted in his 
diaries that it was self-esteem and ambition that often 
prodded him to action. An experience that pleased him 
greatly was reading flattening reviews of The Marker’s 
Notes in magazines. He found them both enjoyable and 
useful because “by kindling ambition they induced activity”. 

Psychologists who study creativity, notably the scientific 
variety, rank ambition as a foremost creative stimulant, 
the belief that ambition is vigorous by nature. 

Certainly, overblown ambition is bad and ugly. But do 
not even the finest human qualities, if stretched to absurd- 
ity, become their opposites? 

The role of ambition in a person’s life alters with time. 
For teenagers concepts like progress and the happiness of 
mankind sound too far-fetched and irrelevant to imply them 
to vigorous creativity. Not so an admiring smile from a girl, 
a word of approval from a teacher, or praise from parents. 
On these occasions ambition works for the better. 

There is among the writings of Kar] Marx an essay he 
wrote when a student. Entitled Reflections of a Young Man 
on the Choice of a Profession, he wrote it when he was seven- 
teen, it contains strong feelings on general recognition: 
“,.. to man, too, the Deity gave a general aim, that of 
ennobling mankind and himself, but he left it to man to 
seek the means by which this aim can be achieved; he left 
it to him to choose the position in society most suited him, 
from which he can best uplift himself and society. 

“What is great glitters, its glitter arouses ambition, and 
ambition can easily have produced the inspiration, or what 
we took for inspiration; but reason can no longer restrain 
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the man who is tempted by the demon of ambition, and he 
plunges headlong into what impetuous instinct suggests: 
he no longer chooses his position in life, instead it is deter- 
mined by chance and illusion. 

“Nor are we called upon to adopt the position which offers 
us the most brilliant opportunities; that is not the one which, 
in the long series of years in which we may perhaps hold 
it, will never tire us, never dampen our zeal, never let 
our enthusiasm grow cold, but one in which we shall soon 
see our wishes unfulfilled, our ideas unsatisfied, and we 
shall inveigh against the Deity and curse mankind. 

“But it is not only ambition which can arouse sudden 
enthusiasm for a particular profession; we may _ perhaps 
have embellished it in our imagination, and embellished it 
so that it appears the highest that life can offer. We have 
not analysed it, not considered the whole burden, the great 
responsibility it imposes on us; we have seen it only from 
a distance, and distance is deceptive. 

“Tf we have considered all this, and if the conditions 
of our life permit us to choose any profession we like, we 
may adopt the one that assures us the greatest worth, one 
which is based on ideas of whose truth we are thoroughly 
convinced, which offers us the widest scope to work for 
mankind, and for ourselves to approach closer to the gen- 
eral aim for which every profession is but a means—perfec- 
tion. 

“Worth is that which most of all uplifts a man, which 
imparts a higher nobility to his actions and all his endea- 
vours, which makes him invulnerable, admired by the 
crowd and raised above it.”* 

However, when an adult, Marx was to write to a friend 
that he would have thought it truly ignoble of himself to 
have died before finishing Capital, if only in manuscript- 
form. In manuscript! Marx, as he wrote this, did not seem 
to care anymore for outward success. All other motives were 
overshadowed by a genuine responsibility to mankind. 

In a communist society, when all material incentives 
will presumably lose their current significance, the role of 
moral incentives will grow immensely. The approval of a 


*K. Marx, F. Engels, Collected Works, Progress Publishers, Moscow, 
Vol, 1, pp. 3, A, 7, 
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person’s colleagues and peer recognition will be the domi- 
nant mechanism for the activation of human creativity. 
We, in our socialist state, are laying the groundwork for 
this future. 

Izvestia once published a debate on career and careerism 
which has a direct bearing on our discussion.here..I there- 
fore think it would be useful to turn to it now. . 

As defined in the Soviet encyclopaedic dictionary, the 
word “career” means “successful advance in occupational, 
scientific or other activity”. Let’s forget the word and strike 
it from daily usage, using instead phrases like “working 
life”, “occupational biography”, “promotion”, and so forth. 
But what difference does this make? None. Nor can it make 
a difference. “Successful advance in occupational activity” 
was, is, and will be with us for a long time. In our socialist 
society the basis of a “successful advance”, or “career” lies 
in creative and selfless labour for the benefit of the people. 
This advance is a necessary result of the complex process 
of the development and improvement of a_ personality. 
‘This reminds me of an address a high-school principal gave 
to his pupil’s parents. He was keenly aware of the importance 
of creating in human beings an unstoppable ambitious 
striving toward self-assertion—the assertion of oneself 
through work. “Self-assertion,” he said, “is one of the no- 
blest of human needs. It has always been a stimulant of 
life, an inner call that does not let a person stop halfway. 
The stronger it is, the more confidently and successfully 
the person will march through life.” 

According to the fundamental principles of the communist 
world view, the driving force of a career in our society 
involves a combination of ideological commitment, talent, 
knowledge, experience, diligence, and dedication to work. 

That is the reason a member of our society has the moral 
vight to and opportunities for successful promotion and 
ascent to the peak of his skill. What motivates Soviet 
people to rise in life is not so much a concern for themselves 
but more a common cause and shared objectives. 

It is also important that in our country the Communist 
Party, Government, and public organisations are concerned 
with the people’s growing competence, their promotion — 
‘he career of each individual worker. Yes, society alone can 
»biectively and solicitously assess a person's true worth 
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and social value, follow his or her progress, and give that 
person a position in society conducive to developing that 
person’s potential. 

Certainly a discussion on ambition and career does not 
solely concern a manager, a creative person, or a soldier. 
To think that it does means the failure to understand the 
basic concept. 

Assume that a worker will never be made a foreman or 
a section manager, does this mean that the concept of 
“career” is irrelevant in his case? No, he has his own area 
of expertise, in which he can reach great heights. He can also 
count on advancing, on promotion in the occupational or 
social sense, if not in the administrative one. He too can 
become a master of his craft, ever. a famous master. Excellence 
never fails to be noticed and appreciated. Do not thou- 
sands, hundreds of thousands, even millions, of workers, 
who are held in high esteem, say with a deep-felt satisfac- 
tion and legitimate pride that they have achieved a great 
deal in their work careers. Perhaps they do not have in 
mind a career as such, but even so, success comes to them 
as a reward for their prowess at work. 

Wholesome ambition is a great motivator of self-respect — 
provided it’s wholesome ambition and not the morbid 
ambition of someone seeking Kudos. Sound ambition makes 
a person strive to be better and to look for guidance. It is 
hard, if not impracticable, todevelop, advance, and absorb 
wisdom unless one follows those who know more, are more 
intelligent or are better than himself. The front-runners — 
those who are always ahead —should be envied and done so 
with an envy like that Pushkin said was “... a sister of 
emulation, consequently of a good breed.” 

One important qualifier we should always keep in mind 
is that we should have no sympathy for the type of ‘dog 
eats dog’ kind of competition, we should instead promote 
honest competition in which no one loses in the end. This 
is the cornerstone of the emulation. 

It is bad if ambition goes into hiding, there to degrade 
to something aggrieved, morbid, and evil. Unheedful of 
why or how, a person with this sort of ambition begins to 
challenge the society he lives in, trying “to prove his worth”. 
Characters like Balzac’s Rostignac or Stendhal’s Julien 
Sorel became the way they were by humiliation —the mech- 
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anism of class inequality that maimed their pride. That 
mechanism is non-existent in the Soviet Union—it has 
been destroyed. But accidental psychological situations 
occur once in a while and they turn a person’s exalted 
impulses into malice and degenerate his ambition. Then 
you must watch out: should you miss the critical moment, 
the efficiency of your personality will begin to fall back. 

The Russian proverb, “He is a bad soldier who does not 
want to be a general” defines, if you will, normal ambition. 
The careerist form would make becoming “general” an end 
in itself, a single-minded devotion to make it to the top 
at any cost. This then is different. Here exalted impulses no 
longer matter, the person sacrifices everything neither to 
a great purpose nor to a common cause, these latter alone 
making acceptable a soldier’s desire to become a general. 

As a person matures, his motives change and, among 
other things, ambition fails at some point in life. This 
happens to some people earlier than to others, but either 
way ambition is dropped, the boosters of ambition are 
dropped after placing the spacecraft of personality in the 
proper orbit of life. 


“in search of creative 
resources 


You can only find out by trying. 
Euripides 


The ABC of Work 


It only takes getting used to work to be no longer able 
to do without it. 
In this world everything depends on work. 


L. Pasteur 


Working Environment 
One must be fond of what one is doing. Then labour — 
however crude —is elevated in creation. 


M. Gorky 


The working environment is crucial creativity and effi- 
ciency. Where the environment is favourable work comes 
out well; an environment ill-adapted to man is counter- 
productive. 

These things are addressed by the science of ergonomics 
(from the Greek ergon, work and nomos, law). Ergonomics is 
the study of man’s interaction with machines and with his 
environment at work and in the home. It seeks to improve 
or, to use the terms of cybernetics, to optimize the condi- 
tions of work and leisure. 

In an age of machines, technology and ‘automation this 


field is very significant. 
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Humans have adjusted to a world of machines so naturally 
that they no longer notice the mechanisation and automa- 
tion in their environment. A whole army of robots, ma- 
chines, mechanisms, tools and devices are taken for granted. 
Having got accustomed to them, people barely realize the 
extent of the recent changes in the basic nature of work. 

Not so long ago man was still going about production on 
a do-it-yourself basis. Now he has little else to do other 
than control production processes through and by machines. 
Freed from physical labour, man is increasingly a com- 
mander giving orders to his subordinates, the machines. 

There is one special feature to the man/machine relation- 
ship. It has been found that machines are not “indifferent” 
to man and moreover they impose certain requirements, 
such as increased concentration, quick responsiveness, and 
ingenuity. The requirements are so stringent that a rigorous 
scientific approach to satisfying them should be implement- 
ed. Here engineering psychology, ergonomics’ elder sister, 
comes to man’s rescue. 

Man and technology are tied together in the production 
process via hundreds of threads; they are two links in a 
single chain. What is needed, therefore, is a sound knowledge 
of the first link, technology, and the second link, man. 
As a technological discipline, engineering psychology stud- 
ies machines, devices, instruments, and mechanisms. It 
does these investigations purposefully, having its well-de- 
fined viewpoint. It looks both at the requirements that the 
mechanical helpers place on their creators—that’s on the 
engineering side. 

On the psychological side, engineering psychology ad- 
dresses thought and its patterns. This research is undertaken 
to see if and how far a person’s individual characteristics 
match the requirements of his profession. 

Over a comparatively brief period of time engineering 
psychology has had both victories and defeats. First it took 
in its stride the easier or, rather, the more superficial stage 
{to be sure, this division is only tenuous) at which scientists 
explored engineering and technological problems in the work- 
place, or instrument design, or the colour of the production 
premises. 

Thus they discovered that rapid, if ragged, productivity 
increases could be made by such “trifling” things as a proper- 
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ly positioned switch, a convenient layout of handles and 
levers, proper colour intensities, pleasing wall painting, 
and the rational arrangement of furnishings in work rooms 
or machines in production departments. 

Then came a Second Stage (again an arbitrary delineation), 
with the emphasis on psychology. Here the scientists come 
up against problems of a different kind in exploring such 
higher functions of human psyche as memory, thought, per- 
ception, and attention. 

A variety of experiments were carried out on the design 
of technologies suited to man’s abilities and capacities. 

For example, a research programme on visual perception, 
patterns and principles yielded clues on how to code the in- 
formation to be shown on a visual display unit or computer 
terminal. The experiments confirmed that humans see a 
great deal more than they are able to reproduce. 

What’s so extraordinary or unexpected about this? you 
might ask. And why prove what was already clear. 

It was necessary because the original hypothesis —now 
that it’s been checked, double-checked and validated —has 
become scientific evidence. True, in practical life we find 
evidence that we see more than we can reproduce all the 
time. A good example is our ability to pick outa number from 
a telephone directory and dialing it. Awareness of this our 
ability leads engineers to design sophisticated optical instru- 
ments in line with human capacities. Solving such problems 
is an important element in the design of controls for very 
complex systems and production processes in which man acts 
merely as the operator of a man/machine system. 

In such a system there is a clear-cut boundary between the 
functions of each constituent, leaving to man the role of a 
special subsystem. His contribution is clearly defined to 
include receiving information from the machine, processing 
it into order, and feeding it back to the machine. 

The machine too has its own, established functions. It 
fulfils the production operations and receives man’s instruc- 
tions to do so. 

The allocation of function between man and machine may 
vary broadly and follow diverse patterns. Everything 
hinges on the purpose of the system. 

Mechanical production systems critically depend on man 
to perform all the control functions. 
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Computerized manufacture —a higher type of production — 
relegates many of these functions to the machine. All that 
is left to man is the planning of the operations, making deci- 
sions, and monitoring the system’s operation. He must also 
intervene when deviations from the programme arise. 

What is there to research in order that the combination of 
machine and human elements should yield the best perfor- 
mance? What must be done to have the machine in the 
man/machine system running efficiently without tiring the 
man? 

There are two opposite approaches to the problem. Better 
adaptation of technology to man is of course one; the best 
possible “adaptation” of man to technology is the other. 

Engineering psychology addresses those parts of the sys- 
tem’s components which help man come in direct contact 
with the machine —which, consequently, aid in information 
reception and transmission. Man himself is one such com- 
ponent, to begin with; he perceives information through his 
senses, processes it, and then transmits to the machine. 

Thus, engineering psychology focuses on the “capacity” 
line. 

On a closer look, the capacity of the human information 
channels was found to be wanting. A threshold has been dis- 
covered above which no human can operate. His response to 
stimuli cannot be faster than the times given below. Given 
sound stimuli he requires 120 to 180 ms before responding, 
the figures for temperature variations being 150 to 240 ms, 
pain 400 to 1000 ms, and visual changes 150 to 225 ms. 
This is rigorous objective evidence. 

It was when researchers set out to investigate man from 
the viewpoint of professional competence that they found 
the startling potential of the human organism to grow “big- 
ger than life” if necessary. 

Experienced machine operators can detect 0.6 wm clear- 
ances between surfaces, whereas an ordinary person cannot 
detect clearances below 10 um. Textile workers can differen- 
tiate 200 shades of black and steelmakers discriminate be- 
tween a few hundred shades of red. An artist can recognize 
lisparate proportions of two objects down to a meagre 
).006 of their size. 

But is it always possible to surpass oneself, is it always 
possible to overstep one’s own limits? 
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It is possible but not always. Increasing the demands on 
the human organism can sometimes use up its potential. 

In aviation, to take one example, 80 percent of all acci- 
dents, according to US statistics, occur due to pilot error or 
the fault of traffic controllers, and precisely because of the 
discrepancies between the requirements of the technology 
and those of man. 

Soviet psychologists reported an extremely significant 
and exciting discovery: on a control job there is no direct 
relationship between the decision time and the information 
input from the instruments. Rather the time is controlled by 
the “retrieval steps”, i.e. the number of optic fixations or eye 
stopovers. Accordingly, machinesignals must be grouped to 
suit the nature of human vision. Then for the same body of 
data the operator’s eye will be making fewer pauses and a 
proportionately small number of “retrieval steps” will be 
needed. . 

Many specialists contend that the rational layout of intel- 
ligence signals on a control panel is no less important to the 
operator than the composition of a picture is to the painter. 
In either case meticulous grouping results in improved per- 
ception. 

Engineering psychology has one more important applica- 
tion in the recognition and development of a person’s pro- 
fessional capabilities and upgrading them to allow the person 
to keep up with the fast-expanding requirements of tech- 
nology. 

In one series of tests subjects were given several problems 
to solve in order of increasing complexity and an instrument 
was used to estimate their “progression coefficient”. The pro- 
cedure could be used to establish whether a person can go 
into a profession which requires, for example, accurate re- 
sponse, and ingenuity in unforeseen situation. 

Some people who can make split second decisions are at 
their best when hard-pressed for surprise decisions and 
prompt action —when they feel danger “breathing down their 
neck”. Others literally fold their arms, totally unable to 
work when forced for time, or disturbed by noise or distract- 
ed by something else. Faced with such situations, they tire 
rapidly and begin to falter even when doing well-drilled 
procedures. But assign them to routine observations or tasks 
involving long intervals between data inputs (the very jobs 
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people who can make split-second decisions are notoriously 
incapable of doing) and you find them virtually indispensa- 
ble. 

A new exciting line of research in engineering psychology 
investigates accelerated professional development. Using 
some techniques, a person can acquire professional excellence 
and skill while still in the prime of life—Jong before his 
or her working career is drawing to a close. 

The following problem has surfaced recently in this con- 
text. The widescale transfer of information processing elec- 
tronic devices into numerous human activities exposes the 
human psyche to a new kind of stress. This is due to the 
high speed of computers and an aura of “mystery” about how 
they operate in an area that used to be man’s exclusive do- 
main. 

The integration of robots into industry has of necessity 
focused attention on work environments and employee selec- 
tion and expertise. 

Those concerned with the transfer of robotic systems as- 
sume that “therobot will take over.all man’s hard, hazardous, 
monotonous, tedious, and low-status jobs so that people will 
become shepherds for flocks of robots.” While this may be so, 
the shepherds now “grazing” numerous mechanical robot 
herds appear to feel differently about their charges. Where- 
as some invent affectionate names like Jack, Robbie, Rob, 
and Bob, others treat them with ill-disguised hostility. 
Why? 

It turns out that the smart, dutiful and tireless automa- 
ton is extremely demanding on his guardian. It is intoler- 
ant of any error, organisational failure, or indiscipline. To 
any of these it responds instantly in the form of malfunction 
and downtime. And if a slopy worker or idler starts making a 
nuisance of himself a robot can even give him a spanking 
with an “iron hand”. 

Eyidently, the new occupational environment and new 
-echnologies must be matched by a new kind of human be- 
1aviour. Before handling these “smart”, sophisticated, and 
strict automatons, people should thoroughly prepare them- 
‘elves intellectually, professionally, and technologically. 

We noted at the outset that there are two schools of 
shought in engineering psychology. One is the machine-centred 
me in which psychologists reason from the machine to its 
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effects on humans. The other is anthropocentric, having man 
as its point of departure. 

In the formative period of engineering psychology more 
emphasis was put on the machine-centred approach. Today 
it includes the environmental effects on mam and the inter- 
workings of complex systems—all the way to climate and 
biological rhythms. Other research looks at human abilities 
using psychological, physiological, and socio-economic cri- 
teria. Finally, ways are being sought to optimize the man/ma- 
chine relationship, on the one hand, and the production en- 
vironment, on the other. 

Thus the domain of engineering psychology can be summed 
up in the three words: man—machine—environment. 

Ergonomics is wider in scope than engineering psychology, 
and it has attracted attention of psychologists, designers, 
architects, engineers, and sociologists. 

While ergonomics has to data increased productivity and 
higher product quality, it also is providing techniques that 
will result in sustaining health, vigour, and capacity for 
work. ; 


Your Management Engineering 


This God gives skill and joy, but not without men’s 
hands. 
_G. Elliot 


The winds and waves are always on the side of the ablest 
navigators. 


E. Gibbon 


It must be bluntly stated that even in our time of all-embrac- 
ing technological change and technical innovation, it is 
not uncommon to see people fail to organise and manage 
their own efforts. Many have an utter disrespect for their own 
management. It is generally believed that precise planning 
and organisation are more in place at a production facility 
where the conditions are suitable, and there is the need for 
it. “I’m just myself, one person, not a group, so what is 
there to organise around me?” you. might say. 
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We ought to bear in mind, though, that the main goal 
which management engineering seeks to attain is careful, 
sensible, and effective expenditure of human energy. Such 
an energy-saving attitude is achievable on any job. 

Another important thing to consider for your. work mapn- 
agement is that developing for yourself hard and fast rules of 
your daily work involvement will keep you in the process 
of constantly exploring your aptitudes, introducing inno- 
vations in your assigned job, and improving your general 
work performance. 

Now that technology is advancing so rapidly, the standard- 
of-performance concept includes the important requirement 
for a close fit between the technical support for and effective 
management of one’s work. This is extremely important 
not only for technological progress in production, but also 
for every individual. 

Management engineering is the shorthand for a very broad 
and significant set of job-related concerns such as division 
of labour, shared work effort, integration of state-of-art 
work habits and techniques, skill upgrading, broader reli- 
ance on mechanisation and automation to make work easi- 
er, transfer into practice of useful developments from physi- 
ology, psychology and design, and sound management of 
resources. Consequently, management engineering is about 
the interaction among numerous.aspects of work, none of 
which can be neglected if adverse outcomes for the process 
of work in its entirety and notably for its effectiveness are 
to be avoided. 

Following these general definitions, we can identify for 
personal use some basic directions and key principles neces- 
sary for the proper organisation of work—the individual 
variety of management engineering. 

What exactly is the proper management of one’s own work? 
And are any general “precepts” relevant to all of the vastly 
differing occupations and greatly dissimilar human indivi- 
duals? Do we face a contradiction, since individuality is 
uppermost for any personality? People seem to have a solid 
reason to talk about an individual’s work style, which they 
say is dependent on the intensity and vigour of their neural 
processes, temperament, endurance, sense of direction, pur- 
pose, and many other variables. But whatever individual 
differences may apply to the work effort, one thing all jobs 
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share is the need to achieve a high standard of performance. 
It can be stated with confidence that abundant sweating 
betrays deficient work habits, much more than the severity 
of the job being done. 

The precise definition of a goal is the principal element of 
work. One must be absolutely certain about which things 
to do, ways of doing them, and one’s “destination” in work. 
In order to have this certainty you should learn to look for- 
ward and envision what you should end up doing. 

Then you must concentrate on setting priorities. Still 
better draw up a stage-by-stage plan to map out your path 
towards your ultimate goal. Then each stage or task can be 
given figures 1, 2, 3, 4... to identify priorities in fulfilling 
the whole task. And then proceed from the main task —the 
first thing to do—to the next. 

Another method isto divide the job into three groups A, 
B, and C, also according to importance. The groups should 
be tackled under the facetiously known “Swiss cheese” sys- 
tem. Essentially this boils down to making “holes” in a task 
to make it easier to do. The “holes” appéar when you break 
down your task into individual jobs to-be done immediate- 


Naturally, the important group A tasks should be started 
first, their “holes” quite large and needing much time to car- 
ry them out. Meanwhile, the minor tasks piling up in the 
group B will require less time to make “holes” in them. 

The system trains endurance and persistence and the deter- 
mination to put off nothing—because “dogged does it”. 

An important aspect is that precise deadlines be set, for 
finishing each task so that you operate against rigid time 
constraints rather than an indefinite, interminable, and in- 
finite flow of time. 

On the other hand, to steer clear of runaway time predica- 
ments, set realistic deadlines which allow for possible de- 
lays. It is better to finish the job ahead of time than to have 
it dragged beyond the schedule you established. 

Never forget to sum up progress after completing crucial 
stages, as well as at the end of each day, week, month and 
year. Each summary should usefully include your evalua- 
tion of the results set against drawbacks, malfunctions, de- 
viations, and failures and right away setting down cor- 
rective measures. 
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Seek to gain power over time, hold it under control and 
wield every management procedure to achieve an effective and 
efficient control over your work and, if possible, over whole 
life. Convert everything from the “I need” into the “I want” 
paradigm, and from there into “I do”. Make yourself the su- 
preme keeper of your own time! a 

In reflecting on the best —more productive and rational — 
ways of work management, the workplace must be a vital 
consideration. Whether an engineer or painter, physicist or 
weaver, fitter or editor, programmer or assembly line opera- 
tor—one needs to explore all dimensions in the design and 
provisionirg of his or her workplace. This includes making 
sure that the furniture is conveniently arranged, the tools 
are not too far to reach and are in their proper places, the 
decorations aren't jarring to the eyes, all thestandby equip- 
ment is in good repair and readily available, and the label- 
ling on the lockers, shelves and boxes correctly identifies 
their contents. 

Some can argue that these are trivia, of little practical 
consequence. What difference does it make, after all, where 
you put a lamp or a soldering iron? I believe the opposite 
because trivia have a way of showing themselves as early fa- 
tigue, sliding productivity, and increased excitability. 

There is a story that the famous physicist Walter Nernst 
had an assistant who changed his job and joined another la- 
boratory. He met up again with his former boss, who asked 

“Tell me how are things in your new lab?” 

“Oh, Herr Professor, You can’t imagine how orderly they 
keep everything there —not at all like your lab. Each cabi- 
net, each drawer is labelled. One of them even says, ‘Rubber 
tubing’.” 

“Well, what’s actually in it?” 

“Like I tell you, it’s incredible, Herr Professor, but it 
holds what it says—rubber tubing!” 

Indeed, it’s staggering to think how much time and effort 
could be saved if the “label” always matches the “content”. 

There is little need to say how much outside noise inter- 
feres with one’s work. Everyone knows that from experience. 

The rational allocation of the jobs comprising a task and 
its maximum precise and goal-directed “process engineering” 
is essential to the achievement of well-organised work. This 
must compromise freedom with discipline, variety with per- 
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manence, and independence with subordination. Anxious 
to investigate the basic truths behind such a challenging set 
of requirements we rediscover the ground rules, familiar 
but often obscured by daily routine, of work planning, of 
accuracy and attention to specifics, and of demands on one’s 
own performance. 

We should be also aware of our disposition for the job 
in hand —our enthusiasm for and interest in it, our work ca- 
pacity, and our physical condition. Everyone has their own 
“peaks” and “troughs”. The skill is to negotiate the “troughs” 
and climb the “peaks”. This is the discipline of coping, which 
Anton Makarenko, a Soviet educationalist of the 20’s and 
30’s, considered a valuable quality for establishing a good 
“psychological setting” for work. Numerous factors are in- 
volved: work should be started and continued in good 
spirit, without disruption, bitterness or ill temper. 

If necessary, we must be able to let off “excess steam”, 
withdraw into ourselves, and turn away from psychological 
stress. 

The dynamics of our working capacity needs to be closely 
monitored and adjusted by alternating between work and 
rest and switching occupations. Peak working capacity 
takes alongtimeto build. Accordingly, enough time should 
be'set aside first to warm up, and then to go at full speed into 
work having become attuned to one’s rhythm. 

A work discipline appropriate to a given person is essen- 
tial. Everyone should develop it and tailor their discipline 
to themselves, their occupation, and personal objectives. 


Guides to the Best Solution 


It is better to run back than to run wrong. 
Ovid 


Real life and experience abound in situations when different 
people have dissimilar interests and want to go different 
ways to accomplish their varied objectives. In short, we all 
frequently have to face conflict situations —in fact, so fre- 
quently that conflicts, clashes of interests are principal theme 
in literature. 
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A conflict. We perceive it to be an entanglement, some- 
times subjective, often emotional, always difficult to accom- 
modate. I repeat, a conflict situation is always difficult to 
resolve. In the view of many, the settlement of a conflict 
requires the innate talent of a “fighter against hardships”. 
But is this so? 

Can one exercise sufficient purpose to increase one’s own 
effectiveness in the kind of manouvering that always arises 
in the management of real-life conflicts and in coping with 
problems, large or small? 

Modern science (and again I mean cybernetics) believes it 
possible not only to perform an analysis of a conflict situ- 
ation but even to “simulate” the behaviour of every party if 
the goal is to be achieved. 

It is only human to seek settlement for every problem as 
best one can. Say, you are in a hurry to get someplace. You 
rush to the underground, run down the escalator, and on the 
platform take up a position which, when you get off the 
train, will leave you nearest the exit. 

If you know at which end of the platform the exit is at 
your destination you'll board the right carriage, at the head 
or tail of the train. But what if you're not sure? The answer 
is obvious: you're best off in a middle carriage. Even though 
this certainly loses you time whichever end the exit is you 
make the decision for fear of losing twice as much should you 
take the wrong end of the train. 

This is indeed the best clue to the situation at hand —the 
optimal solution. 

Yet other situations occur in which the averaging method 
does little to recognize the optimal solution. A graphic exam- 
ple is Agafya Tikhonovna’s agonizing quandary from Go- 
gol’s Marriage with regards to the choice of a bridegroom. 

“Ah, how difficult it is to choose! If there were only one or 
two gentlemen, but there are four—take which you like. 
Nikanor Ivanovich isn’t bad- -looking, though of course, 
"he’s rather thin. Ivan Kuzmich isn’t bad-looking either. But 
to tell the truth, Ivan Pavlovich too is a very presentable 
man, though he is fat. Now what am I to do? Now, Bal- 
tazar Baltazarovich again is a man of fine qualities. 

If only Nikanor Ivanovich’s lips could be fitted to Ivan 
Kuzmich’s nose, and if one could take some of Baltazar 
Baltazarovich’s easy manners and add perhaps Ivan Pay- 
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lovich’s sturdiness—then I could decide at once. ... I be- 
lieve it would be best to cast lots. Rely on God’s will in eve- 
rything. Whichever is drawn shall be my husband. I'll 
write them all down on bits of paper, twist them into little 
screws, and then let it be what is to be...” 

Well, God’s will is in no way involved here. But the idea 
of taking decisions by casting lots (a trial with a random out- 
come) seems very valuable. The immortal Gogol would 
have been amazed had he learned that his genius had led him 
by intuition to one of the principles for making optimal de- 
cision that applies to a wide range of problems. 

Making- decisions in the fact of uncertainty is routine for 
a project manager (“If only the low-cost first alternative 
could be combined with the workability of the second one 
plus the saving of critically scarce resources that the third 
can provide”), or to an economist planning the output of 
seasonal goods which are sensitive to the caprice of fashion, 
or a speaker shortly before addressing an unfamiliar audience 
(“how do I structure the speech to make most of them inter- 
ested?”), or a trawler captain who has only a vague idea of 
the whereabouts and migration routes of fish shoals. And 
So on. 

It would be nice to know in advance “what would be best”, 
but if you don’t know, you still have to do something about 
it. 

It is to solve such problems that the mathematical theory 
of games was devised. While most productive at computer- 
aided problem solving, it applies just as well in daily life. 
Agafya Tikhonovna, unaware though she was, made a first 
step in this direction almost a hundred years ago. 

But Agafya Tikhonovna’s problem was relatively minor, 
and moreover she knew all she had to know about her op- 
ponents (in the game theory all players are “opponents”). 
Her only difficulty was making the choice. Unlike her play- 
ers know much less about the opponents in numerous rou- 
tine situations, and of the game situations, such as cards, 
dominoes, back gammon, etc.). Furthermore, the latter 
carefully conceal both their resources and their strategy. 

What is the best course of action in such situations? 

To answer this, let us review a game little known to the 
general public but very popular among cyberneticians. Cal- 
led “Stone, paper and scissors”, the game is extremely sim- 
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ple. Two players simultaneously make a gesture representing 
an object, a fist for “stone”, an open palm for “paper”, and 
a sideways V with the index and second fingers for “scissors”. 
If both players indicate the same object neither opponent 
wins: their gain “is zero”. In other situations, “stone” wins 
over “scissors” (the stone breaks the scissors), but loses to 
paper” (the paper hides the stone), while “paper” loses to 
“scissors” (scissors cut paper). 
Designating the win as 1 and the loss as —1 we can com- 
pile a wins table. 


<a we 8 


Vil x 
1 0 


Let us take the position of the first player. The table con- 
tains all the possible strategies for the game. 

If a player knows his opponent’s strategy in any game he 
would win by countering paper with stone, scissors with paper, 
and stone with scissors. And he would have won all 
through. 

Clearly, no opponent will give up such information. Nor 
is there in such a game any single best strategy because of 
the cyclic hierarchy. The thing to do, then, is to choose the 
strategy at random (the winning combinations in the table 
are labelled III, IV, and VIII). 

What does at random mean here? Gogol’s heroine’s tech- 
nique would be to write the moves on slips of paper, twist- 
ing them, dropping the screws into a hat and drawing a 


screw before each turn. 


First player shows 
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Go ahead and take many turns, say, a hundred, and you'll 
be surprised to see one move is drawn more frequently than 
the other two. Equal probability is out, therefore. Why? 
Numerous factors may have a role here. And it’s a different 
factor in each case. But one way or the other, experience 
shows that such a primitive method of getting randomness 
never leads to success. 

A random sequence is not all that easy to obtain. Mathe- 
maticians even use special methods to construct, and 
publish “tables of random numbers”. You could apply such 
tables in your daily routines if need be. Lacking such tables, 
true random numbers are still obtainable using a simple de- 
vice. 

Assuming you decided to pliv stone, paper, and scissors 
game. Takea telephone number, :nd show stone ifthe first dig- 
it is 1, 2, or 3, paper if 4, 5, or 6, and scissors if 7, 8, or 9. 
When it is 0, skip it, and pass to the next digit. 

Suppose the number you ve chosen is 3-14-16, the sequen- 
ce of moves would be stone, stone, paper, stone, and paper. 
After using all the digits of one phone number move to anoth- 
er and so on. 

With a large number of games and with the equal proba- 
bility of all three moves based on the random numbers, you'll 
be safe against repeated loss. 

Don't you believe it? Try it. J 

Let the first player —yourself in this case select his three 
strategies equiprobably. Playing against the second player’s 
stone strategy he’ll come out winner, on the average, in one 
third of all games, viz. the “random numbers” prompted to 
select the paper sign. He will lose in one third of the games, 
when the “random numbers” advise him to select scissors, 
and draw in the remaining third. On balance, his average 
win will be zero! 

Should you try to get smarter and give one strategy pre- 
cedence over the other two, that’s the sure way to lose (with 
a large number of games). All of the foregoing also holds 
true for your opponent. 

To be sure, the random technique is not the only one in 
the quest for the optimum decision. But in situations simi- 
lar to those just described, go boldly-en chance, but always 
remember that chance,“too needs to be wisely organ- 
ised. f° pao © ae 
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Rules in the theory of games are so formulated that it is 
not possible to circumvent them—not even worth trying. 
Conversely, an accurate analysis of the situation at hand and 
abiding by the prescribed programme will always allow you 
to know beforehand the probable outcome, leaving your op- 
ponent no chance to be master of the situation. 

In this way someone conversant with the science of conflicts 
can nearly always find out what he should do next and which 
strategy to choose to assure a favourable course of events. 
This is a predictive art, a forecast of the result to be ex- 
pected in asituation that has arisen, foresight about how a 
conflict will develop given opposite or incompatible goals. 
Moreover games theory has some principles for the choice of 
strategy that can, in seemingly hopeless situations, achieve 
the best of a set of bad results. 

Defining the “framework” of a conflict situation, discov- 
ering its logical structure, modelling the game, and learning 
o “play” and utilize the game for desired ends are quite chal- 
lenging tasks. But it pays to know at least the methods and 
to be familiar with the underlying principles because of the 
numerous applica tions for games theory in athletic contests, 
economics, man’s interaction with nature, and humans be- 
haviour in real-life situations. In fact games theory casts its 
own perspective on the work of an experimenter when design- 
ing an experiment in which the “opponents” will, say, 
be the scientist himself and the animal he investigates. 

In some cases the interplay between the lawyers in a court 
of law can be viewed as a game played out by adversaries 
striving towards opposite goals. 

So you see, I have, in addressing myself to the question of 
how to find the best solution, advised that you play it out. 
Mind you, games must be taken seriously. 
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Man and Computer 


Render unto man the things that are man’s and unto 
the computer the things which are the computer's. 


N. Wiener 


Man and Machine: Their Cans and Cannots 


The machine simplifies its operations at the cost of 
multiplying them, the mind diminishes their number 
at the cost of complicating .them. 


Pierre de Latil 


Rather than discussing the relative cans and cannots of man 
and the computer, I will instead make a strictly scientific 
comparison of their abilities. 

Man surpasses the computer in: 

(1) the detection of soft sounds and weak light signals; 

(2) the perception, interpretation, and organisation of sig- 
nal images of different modalities; 

(3) the execution of flc<ible management operations; 

(4) long-term information storage in large quantities and 
using the right information at the right time; 

(5) inductive judgement; 

(6) updating information by learning; and 

(7) forming concepts and developing methods. 

The computer surpasses man in: 

(1) its speed of response to a signal; 

(2) the execution of repetitive stereotyped actions and prob- 
lems; 

(3) storing information in a condensed form and a total 
freedom from redundant information; 

(4) its speed of computation; 

(5) its ability to perform several different functions simul- 
taneously. 

This is but one comparison and there are a good many more 
regarding different other characteristics. Man and computer 
can be compared with respect to one function, for example, 
the speed of information transmission, reliability, key pa- 
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rameters, and physical characteristics. We shall take this 

comparison further below to make it clearer. The computer 

can be said to exceed man in terms of 

(1) a whole range of physical properties (for which it was cre- 
ated in the first place); 

(2) reliability when executing repetitive tasks; 

(3) an invulnerability to the disruptive effects of some sub- 
jective human qualities; 

(4) the ability to remain insensitive to the environment and 
its fluctuations (heedlessness to danger, functional signifi- 
cance, the context of a signal, etc.); 

(5) the ability to transmit information via a channel at a 
large throughput. 

Man outdoes the computer in being able to: 

(1) filter out noise when presented with random data; 

(2) create structures even out of structureless inputs (for 
some types of problems this ability is decisive); 

(3) remember correlated ideas; 

(4) process information to a high quality; 

(5) respond meaningfully to low-probability events; 

(6) be reliable in unexpected situations; 

(7) offset deficiencies and flaws in “hardware” components. 

This comparison is of course not nearly exhaustive. 

In fact more than a few such comparisons have been sug- 
gested to date. They share the presumption of man as either 
a part of the system—an inbuilt unit or component, or as one 
who keeps the whole system going—tunes and repairs it, 
programs it, and so forth. Lately, however, both technolo- 
gists and psychologists have speculated increasingly on pos- 
sible new formats for the man/machine relationship and 
types of systems. 

No matter how many or how extensive such comparison 
exercises become, none of them adequately summarize the 
situation; the two I have given above seem to be among the 
most: vivid and obvious. 

Odd‘as it may sound, a witticism, an aphorism, orareflec- 
tion can make a point more meaningfully than any compar- 
ison of specific items. I expect you will agree with me when 
you read two statements I consider to be very keen and dis- 
criminating. 

One, a very shrewd comparison, I found in a Soviet book 
of collected papers on cybernetics: “As a machine, man is 
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very slow and imperfect, but then heisremarkably univer- 
sal, as opposed to the systematic specialization of a robot.” 
And of course there is N. Wiener’s comparison of the abili- 
ties of man and computer. It shows his typical depth in get- 
ting to the very heart of their distinction: “On the surface, 
the machine has certain clear advantages. It is faster in its 
action and more uniform, or at least it can be made to have 
these properties if it is well designed. A digital computing 
machine can accomplish in a day a body of work that would 
take the full efforts of a team of computers for a year, and 
it will accomplish this work with a minimum of blots and 
blunders. 

“On the other hand, the human being has certain nonneg- 
ligible advantages. Apart from the fact that any sensible 
man would consider the purposes of man as paramount in the 
relations between man and the machine, the machine is far 
less complicated than man and has far less scope in the vari- 
ety of its actions.” 


Dialogue with a Computer 


To be considered literate now it is no longer enough to 
be good at the three R's. It also requires the skill of 
conversing with a computer. 


A.P. Alexandrov 


Anyone who reads these words would be right to ask what 
sort of a dialogue does the President of the USSR Academy 
of Sciences mean. Since when have computers learned to 
speak? Or can they put questions to man and answer the 
questions asked by him? Have they, in fact, a language of 
their own? 

As everybody knows, language is the nels most essential 
method of human communication, but one which is altogeth- 
er unique to man. Then suddenly, there appears also to be 
a language of machines! Though somewhat odd, it is none- 
theless true: a language of computers does exist, and not 
merely exists but progresses and its progress to date has 
faced scientists with more than one exceedingly complex 
problem. 
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In a natural language the law of addition has the property 
that the sum of two numbers is independent of the order in 
which they are added. The same law can be written as: 


atb=b-+a.k 


Compared to the 60 letters needed for the first formulation, 
they are, surprisingly, only seven, or nearly a tenth as many, 
in the second! 

In the language of symbols, signs may identify even the 
objects of man’s study as well as their properties, relations, 
and the operations made on them. It is one thing to read 
“water” and another to read its formula H,0. 

Man’s new intellectual helpers, computers, are also effec- 
tive tools. Naturally, they needed their own language — 
a communication code. The latter turned out to be both 
extremely simple and exceedingly complex because it has 
to handle an enormous variety of applications, rather than 
perform the simple and straightforward functions of the kind 
we had known until then. It is not just that these machines 
store and proliferate information—they can rapidly _re- 
process it. This gives rise to developments of a new nature. 

The noted British scholar John Bernal wrote to the effect 
that computing devices and their codes could materially 
translate human thought into basically different forms,. to 
some extent replacing human language. And even go beyond 
language in their development. 

What are these new forms? 

They relate primarily to a generalized programming lan- 
guage, a computer instruction language and computer instruc- 
tion codes. 

At the current stage of computer technologies a fanpage 
such as this is required for humans and computers to share 
information, for humans to communicate with each other 
through the medium of computers, for computers to communi- 
cate, for computers to interface to other systems, and 
for the computer’s own subsystems to talk to each other. 
Hence the requirements that it be accurate, brief, compact, 
and unambiguous. Natural languages are still unsuited for 
the modern computers because the words that comprise 
them have more than one meaning. As a response to this 
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need, a large branch of linguistics and logic is concerned 
with the design of computer languages. 

In addition, the computer requires that its language be 
formal and that it represent some system of signs to allow it 
to communicate data in a specific and accurate fashion. 

Let us look at the number of symbols —the least number — 
taken to communicate a message. In fact, two symbols are 
sufficient, as in Morse code where dots and dashes can encode 
any text whatever. The dot-and-dash notation can be re- 
placed by any other pair of symbols, say, a zero and a one— 
the signs adopted for the binary system. 

The system’s capacities have bewildered human being for 
a long time. The binary system was investigated particular- 
ly thoroughly in the 16th, 17th, and 18th centuries. The great 
Leibniz even suggested a medal be stuck in honour of the 
diadic system —the name then used for the binary system. 
The inscription around the medal was to read, “Unity is 
enough to derive everything from nonentity.” 

Yet the next two hundred years went by without one scien- 
tific paper being written on the subject. The binary system 
returned to fashion with the advent of mathematical cyber- 
netics: it was found to have unique capacity as a computer 
language medium. 

The two symbols of the binary system are very convenient 
to handle. Every sign is transmittable or recordable electri- 
cally. In Morse code the symbols are recorded by varying how 
long the current flows in the circuitry for dots and dashes. 
In computers the amplitude is varied, with no signal for 
zero and a signal for one. The notation proves very depend- 
able for a machine with its capacity to respond precisely to 
the absence or presence of a signal. 

In the binary system when two units are to be accommodat- 
ed ina given position, a unit is generated in the next po- 
sition and azero in the initial one. Just what numbers “look” 
like in this notation will be made clear in the example be- 
low, in which the binary number is used with the decimal 
equivalent in parentheses. 

“Even when just a schoolboy he shone. He would only take 
101-110 (5-6) minutes on problems that his classmates 
would need half an hour to solve. His extraordinary intelli- 
gence and limitless energy allowed him to graduate from the 
university one year ahead of usual, i.e. after 11 (3) years 
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and by the time he was 10 100 (20) he headed a research la- 
boratory.” | 

The computer uses the binary code to encode its internal 
instructions. 

But it is one thing to write numbers and quite another to 
be able to solve problems. On that last point, if we want the 
computer to solve, say, a mathematical problem for us, it 
will be unable to do it until a programmer translates the 
problem from a natural language into a computer pro- 
gramme. This “allocates” the computer’s resources and 
describes all the computational processes. — 

In other words, the computer language is a formal one in 
which to describe problem —solving algorithms for implemen- 
tation on a computer. 

It is very unfortunate that very many languages have been 
designed for man to communicate with the computer. As 
a result, when computer jobs originally written for one com- 
puter need to be taken over to another, they must be repro- 
grammed and this incurs a great deal of extra time and 
effort. 

Over the years that computers have been in use thousands 
of artificial computer languages have been’ generated. 
ALGOL, COBOL, FORTRAN, JOVIAL, LISP, ALFA, 
ALCOPOL, APL, MATHEMATIC... And believe me, just 
listing the rest of them is a hard job there is virtually the 
Tower of Babel of computer languages. Take ALGOL for 
example. It did not appear in an instant. There was first a 
long and strenuous preparation effort. Finally an internation- 
al conference was convened in Zurich in 1958. Even so it 
took another two years for a number of the international or- 
ganisations concerned with computer technology to set up a 
working group. This straightened out the errors previously 
spotted in the language, ruled out obvious ambiguities, in- 
troduced greater clarity —in short, made the language usable. 
Its description was preceded by the epigraph, What can 
generally be said must be said clearly, what cannot be said 
must be tacitly avoided. 

That’s the reason why this international language of cy- 
bernetics, an intermediate language, has to make do with a 
few hundred words. All the words are embraced between the 
two ALGOL symbols “begin” —start work, and “end” — 
finish work. 
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Already it is clear that this expansion of the computer‘s 
language has done much to “tame” the computer. In their 
turn, computers “force” humans to know their language. 
Thus computer languages are gradually finding their way 
into daily life. In the not-too-distant future computers will 
perhaps have a super-language that will allow them to be 
applied to any task. Very likely, this language will use gene- 
rally comprehensible words. And gradually, inch by inch, 
the gap between human and computer languages will be closed. 

For now, however, we do not have conversations with elec- 
tronic machines in ways we find convenient to use, we must 
do it on their terms —in their language, and their programme 
codes. We are only just beginning to teach them the other 
option. 

Contemporary man/computer interactions are as complex 
aS a Conversation between two human beings who speak 
different languages but who have nothing but a dictionary 
to help them. . 

Claude Shannon, a decisive contributor to the origins of 
cybernetics, found this particular problem of primary con- 
cern. The trouble, he felt, was that these products of our 
mind thought quite differently from us, they are rigorous, 
Jogical, and use no metaphor or asscciation. Therefore any 
natural language is too imaginative for them to understand. 
Indeed, nearly every phrase, spoken or written, may be in- 
terpreted in a variety of ways and the computer, lacking in- 
tuition, is unable to recognize which of phrase’s possible 
implications is the one that is needed. 

We find this terribly unsettling. For the time being we are 
pathetically unable to give a computer the order we need. 
Nor can we give voice commands and have to waste time 
using coded conversations. Hence there is a great need for 
computers that will obey our every word. Were they avail- 
able, such computers would lift much of the burden off typ- 
ists or translators by accepting and digesting voice inputs. 

They would do arithmetic in response to verbal instructions, 

and there would be numerous applications for them in indus- 

try, construction, transport, etc. Then literally everybody 
would be encouraged to enter into a dialogue with computers, 
learn to converse with and give orders to them. 

Today humanity has just started teaching the computer 
to speak and listen. Man is about to start talking with the 
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computer in his own, human language. The problem is not 
an easy one and scientists from the Institute of Cybernetics 
of the Ukrainian Academy of Sciences have taken’ ten years 
simply to accomplish the first stage in making the man/ma- 
chine dialogue possible. 

The computer should be able to do more than learn to re- 
spond to voice data directly, it should also evolve its own 
speech to make it similar and closer to our own. In short, the 
machine ought to possess what we call linguistic faculties. 

To achieve this, it is necessary to bridge the gap between 
the human and computer languages —the gap between free- 
dom, flexibility and imagination, on the one hand, and accu- 
racy and unambiguity, on the other. 

When we talk with a machine, the signal passes from the 
external, non-computer medium into the computer, or inter- 
nal medium. Conversely, in the computer response it tra- 
vels from the internal to an external medium. What happens 
within the computer? 

Sound oscillations are converted into electric ones, much 
like in an ordinary microphone. Then filters screen the oscil- 
lations and sort them into frequencies. The signals are then 
compared to “reference” words in the computer memory. 

Today machines are already capable of responding to sev- 
eral hundred voice commands or more, and even separate 
sentences. Too few? To be sure. But that’s only the ma- 
chine’s infant babbling. Wait till it begins talking like 
an adult. 

For now the computer resembles Gogol’s Petrushka from 
Dead Souls, who rejoiced because “you see it’s just that 
some word always comes out from letters’. What is needed is 
to make the computer perceive the meaning of word, under- 
stand words or, as they say, recognize word images. And this 
task is quite a challenge. 

In the United States several years ago a programme was 
tested that was respectfully named “SIR”, The machine 
could finally be made to answer the question, “How many 
fingers has John?” Much time and effort went into getting 
the reply even to this simple question. 

In the USSR, back in 1963, Andrei Ershov, then a young 
computer scientist directing the programming department 
at the Computing Centre of the Siberian: Division of the 
USSR Academy of Sciences and now a Full Member of the 


i7* 


260 In Search of Creative Resources 


Academy and this country’s foremost expert in systems pro- 
gramming, proposed a “dynamic alliance” between man and 
computer. This is how he explains it. 

“Assume that the computer possesses an input language 
that is a sufficiently meaningful formalization of the Russian 
language. A person unfamiliar with the input language add- 
resses the computer in a manner he is used to. The machine 
uses an input programme to see whether it can. understand 
the text. If it does, it proceeds to do the job. If not, it sep- 
arates out the uncertainties and asks a series of questions. 
The man speaks again in a manner he would usually consid- 
er best-suited to answer, and explains the obscure points 
to the machine using ‘other words’. The machine uses these 
paraphrases to insert into the text, which it then re-exam- 
ines. 

“Should it stumble again, it asks another series of ques- 
tions, thereby starting a dialogue, an interaction with the 
man. As the dialogue continues, the man will be making 
the language of the job progressively less complex until it 
is understood completely by the machine. 

“The dialogue is like that a teacher might have with a rel- 
atively dull student. Try as he will, the student cannot 
understand what the teacher wants him to do, and invariab- 
ly asks questions until the teacher gives it to him on a plat- 
ter. In the man/computer dialogue, however, the interaction 
is far more complex. Here the man adapts to the computer's 
abilities and both the man and the machine adapt to 
each other, as it were. 

“There is a chance that the computer will comprehend its 
task in another way than the man will. 

“Let us see how this occurs. in a conventional machine. 
When the operator first arrives with a programme he is not 
too sure the programme answers the problem to be solved. 
Adjusting it, the process of programme debugging, is in effect 
another form of man/machine dialogue. Accidental computer 
failures actually signal its inability to perceive a task. Cor- 
rections made to the program amount to a restatement of 
the source text to enable the computer ultimately perceive 
the task. 

“But coming back to the teacher/student analogy, the teach- 
er, when communicating a new task to the student, spares 
no words to explain it as accurately as possible. However 
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when the teacher restates the task he is expecting the student 
either to ask no questions in reply or ask only those that bear 
exclusively on the differences between the repeated material 
and the source text. 

“The goal in the man/computer interaction is for the com- 
puter to grow smarter with each successive task and avoid 
asking the same questions when presented with similar tasks. 
What is required, in other words, is for the computer.to be 
able to keep in its memory ‘transcripts’ of its conversations 
with man and utilize the knowledge in later work.” This 
exciting method as devised by Academician Ershov is 
little other than computer instruction in human language. 

It ougnt to be noted that Academician Andrei Ershov is 
working productively in a rather challenging area. One can 
say he has grown today into a sort of a symbol, a living 
legend in the concept of man/computer communication. He 
has offered us a fascinating perspective on man/computer 
dialogues and formulated the key propositions underlying 
the procedures for design of dialogue systems. He was the first 
to break new ground with man/computer exchanges ina 
natural Janguage, using a phenomenon he has termed busi- 
ness prose—a means of human communication involving 
business correspondence, conference transcripts, production 
reporting, etc. 

Ershov maintains that “business prose” has been evolving 
lately precisely from the triple input of computer-aided man- 
ufacture, automation, and mass media. Hence, he believes, 
the need arises to teach the computer to perceive business 
prose. He believes that the effect of business prose will lead 
to the identification at each level of suitable language frag- 
ments which will not impose artificial restrictions on the hu- 
man speaker, but at the same time limit the vocabulary and 
thereby the scope of the semantic relationship involved. 

If the idea is to be realized, Ershov argues, linguists will 
have first to study the phenomenon of business prose and pre- 
pare a computerized vocabulary of the Russian language. 

And in real life, are there computer abilities that can allow 
them to “speak to”, “listen to” and “understand” man without 
intermediaries? 

Special systems have emerged that receive and output in- 
formation via telephone lines after processing it. In one 
system the computer was able to recognize up to two hundred 
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fifty words, subsequently expanded to fifteen hundred. It 
is thought to have numerous applications in the retail and 
wholesale trade, in filing orders, in banking, insurance, air 
traffic control, and inquiry services. 

Another system has been designed and tested which recog- 
nizes about ninety five per cent of the phrases uttered by five 
different people. It uses a vocabulary of 1011 words to com- 
pile the phrases. 

Even a vocabulary of sixty thousand words is available 
in a recently announced computer that “understands” and 
imitates a human voice. 

Workers from the Institute for Research on Problems of 
Information Transfer and the Computing Centre of the 
USSR Academy of Sciences have developed a verbal data 
entry device that breaks new ground and which was used to 
calculate the parameters for a gas pipeline project. 

A system called Volna has been running for some time by 
one of our instrument manufacturers to test the quality of 
finished products. It automatically identifies faults and noti- 
fies the operator in writing, by a visual] signal, and ina 
human voice. Those running the system find it a rather capable 
student, which with time “will be able to learn words in un- 
limited quantities together with output voice instructions 
of any complexity.” 

There is a hope that computers and man can act together 
on a concerted job by communication through a natural lan- 
guage. The man will direct the computer's operation throw- 
ing out new ideas for it as they go on working. The comput- 
er is expected to be able to “complain”, if needed, of its dif- 
ficulties with digesting the new ideas and explain to the man 
what snags preclude the solution of a particular prob- 
lem. 

When the computer learns a human language it will prob- 
ably process human speech with much greater speed than 
the humans can. What it will be like is clear from the way 
in which Anatole France dealt with a stenographer who came 
to him seeking a job. 

“Monsieur,” the girl said, “I can take dictation at one hun- 
dred fifty words per minute”. 

“Good, but I don’t suppose I can provide so many words 
for you every minute,” the author replied in surprise. 

Where indeed will people find enough words to feed a fast- 
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running speaking automation? Won't they remonstrate with 
us for lengthy idle periods? 

Problems galore spring up if one tries to imagine an “elec- 
tronic brain” operating in the “speaking mode” in order to 
give the computers an opportunity to communicate not only 
with human beings but also among themselves, so that one 
machine instructs another and even the human operator. 

A computer giving voice commands to man is, psychologi- 
cally, quite different to a computer tacitly waiting for the 
human act in a specified way. Engineering psychologists have 
something to think about for such situations. Somehow 
up to now we have not.been able to feel at home with soul- 
less electronic music. Shall we also have problems adapting 
ourselves to conversations with lifeless machines? 

Humans alone possess the faculty of speech. They have 
honed to perfection the skill of communicating with one 
another. On occasion, a high degree of understanding is de- 
veloped between an animal and a human being. A dog, to give 
one example, can often comprehend its master much better 
than it does another dog. Now the computer is entering 
this realm of two-way communication. And doing so not in 
silence but with, at first, afew words to say. One thing to re- 
member, however, is that it was human being who taught it 
to say these words and it is therefore up to us, humans, to 
learn the skill of efficient communication with the machine. 


Computer as a Helper 


Computers are a potent means for the enhancement of 
the intellectual activity of us all. 
E.P. Velikhov 


All sorts of names were thought up for the electronic machines 
when they just appeared on the scene—“intelligent ma- 
chines”, “electronic brains”, “thinking machines”, “electri- 
cal brains”, “humanoid machines” ... 

Years went on. The resolution of computer abilities be- 
came ever finer, the number and variety of computers rose, 
and the things they could do multiplied. Now we can see 
immensely powerful machines called supercomputers along 
with main-frame and minicomputers. But none of these has 
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the extraordinary, global scale acceptance of the personal 
computer —really and truly the computer for all and every- 
one. 

This is first and foremost because everyone can handle a 
personal computer without special training after placing it 
on one’s desk like a typewriter. The micro computer can run 
a great variety of jobs, fromsimple computations to sophis- 
ticated mathematical tasks and all kinds of logical opera- 
tions. 

The applications for the machine are so diverse that, for 
all practical purposes, their range of uses is virtually un- 
limited. Small size, low cost, flexibility, ease of control and 
readjustment make them a handy tool for numerous problems 
in industry and research, at schools and universities, and in 
the household. . 

Personal computers can provide today the same computing 
power that large computers alone could furnish the research- 
er some twenty years ago, and minicomputers could only 
recently. 

Personal computers can do more than just calculate. They 
evaluate decision-making alternatives and digest questions 
like “What if?” to fire back almost instantly a correct reply. 

Such an intelligent tool for “personal use” can write and 
send a letter, diagnose a disease, recognize an advantageous 
lengthy travel route, put together a low-cost menu, and assist 
a surgeon through an operation by keenly following the course 
of anesthesia. This universal helper can compose and deliv- 
er a report for you, draw a sketch, take a telephone call, 
record or give an instruction. Those clerical duties are by 
no means all the indefatigable personal assistant can do —it 
makes drawings, speaks, signs, plays videogames. Its value 
goes beyond mere fun, as it can be used to train logical think- 
ing, expand horizons, sharpen ingenuity, build upa person’s 
vocabulary, and perhaps even lend a hand in new discove- 
ries. 

Storage and the rapid sorting of vast quantities of infor- 
mation according to specified attributes, and just as rapid 
retrieval of necessary data can greatly improve the efficien- 
cv of any mental effort. An editing programme can help an 
editor work many times faster and—most importantly — 
without error. A doctor can use a computer’s help in making 
a diagnosis, recording and reporting. patients and their case- 
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histories. In one relevant example, a computer programme 
was able to recognize 4000 symptoms of over 500 diseases! 

It is not only the doctors, patients can benefit too from 
the good services of an individual computer. It can set the 
pace for a heart pacemaker, carefully measure and inject in- 
suline doses to diabetics, test bodily responses to allergens, 
stimulate atrophied muscles with electric pulses, and act 
as a robot to look after patients or record the progress of a 
disease. 

But even these amazing and diverse personal computer 
applications can be expanded almost without limit should 
the computer be plugged into a network with other computers 
using either the telephone line or a special data line. 
With this kind of a feature attached to an electronic data- 
base, any information can be obtained just like any message 
can be received or transmitted. In this case the personal com- 
puter may render postal services unnecessary and, to an ex- 
tent, transport also—it saves the need for travelling to con- 
fer, exchange views, or have business appointments. 

Thus information networks incorporating personal com- 
puters will acquire a status on par with transport, communi- 
cations, or the electricity grids. Although the applications 
just suggested for personal computers are varied and many, 
they do not exhaust the incredibly diverse abilities and duties 
that these machines may handle as man’s assistants. 

Only a few years ago a concept now called “artificial in- 
telligence” came into being. . 

Artificial intelligence is not a confined scientific discipline 
nor aconceptually limited one. Rather it is a large and 
wide-ranging problem area, a sprawling concern that cuts 
across fields of science and technology. Developments in it 
are closely monitored and not by cyberneticians alone. 

The ideas born of the effort to produce artificial intelli- 
gence have yielded a whole range of applicable spinoffs. 
Their use is not restricted to cybernetics or scientific pursuits, 
but they are used in engineering, space research, economics, 
medicine, and industry. 

The research on artificial intelligence assists materially 
the transfer of automation into the decision-making pro- 
cesses, the development of interaction systems for communica- 
tion with the computer (notably, in.a natural language rath- 
er than a man-made computer code), machine translation, 
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computerized mathematical proof, design work, modelling, 
computer-based programming, design of systems to handle 
complex controlled entities, “intelligent databases”, self- 
learning and information-and-advice systems, image recog- 
nition, and the design of integrated robots. 

Such a formidable range of disciplines speaks for itself. 

Admittedly, I am drawn to the AI problem, other things 
apart, by the mysterious force residing in the unusual] word 
combination: artificial intelligence. 

Because it is so unusual, the meaning of the new term is 
fully grasped by experts and it is obscure to most laymen. 
They do not clearly understand that it is in many ways a 
tentative and designative term. 

What artificial intelligence really implies is not the sub- 
stitution of man by machine: it «vould be more legitimate to 
speak about computers simulating or aping human thinking. 
So why apply so pretentious a term as intelligence to comput- 
er mimics? Simply because it suggests a new style of com- 
puter use. 

Initially computers were used to process digital data. The 
early computers were high-speed, pomeral and efficient ad- 
ding machines. 

As time went on, the machines were igs ability to pro- 
cess symbols or characters, and symbols, characters, and 
signs that follow the rules of syntax convey a meaning. They 
make up a language—the many languages of science. Grad- 
ually machines were built to analyze and synthesize texts 
and partly speech. In many cases this led to computer ap- 
plications without the intermediate programmers. 

It was when computer programmes could process data in 
the form of symbols that artificial intelligence first began to 
be broached. 

A note is in order here that the concepts underlying ma- 
chine languages like ALGOL were being rethought and spe- 
cial languages were devised to répresent computer knowl- 
edge, in a very different way from procedure orientation of 
ALGOL. The work in this direction is very promising for 
aTtificial intelligence. 

Special “intelligence databases” are being created to 
handle factual knowledge. What makes them different from 
the conventional systems is that their information is related 
semantically. “Intelligence databases” can store a model of 
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the computer's outside world, and therefore allows it to 
“comprehend” a text by comparing it with the model in the 
“intelligence database”. 

Machines have already been taught to solve problems 
which are formulated and for which the relevant data inputs 
are provided but without the actual solution sequence be- 
ing specified. Both the sequence and the programme ¢ode are 
automatically written by a special programme called a 
“planner”. This is based on modules —general-purpose mathe- 
matical models—which are arranged. in the computer. 

These machines are universal but not as universal as the 
term implies. So far it has not been possible to get a computer 
running even the most universal of all universal programmes 
to write music, play chess, discuss and forecast weather, or 
compose verse. 

Some scientists contend that the problem will be resolved 
‘by gradual expansion. As “professionally” oriented intelli- 
‘gence systems will be multiplied, “computerization” will 
eventually encompass every relevant intellectual  ac- 
‘tivity. 

Other specialists object that this.strategy of modelling 
specific intellectual activities will never bear fruit because 
it is an infinite process. In addition, they argue, it is necessa- 
ry first to find the method and the “platform” on which to 
bring together all computer “skills”, into one common apti- 
tude. 

A vicious circle. In order to design a computer programme 
that can, say, play chess or translate from one language to 
another, or control intelligently a robot, the computer needs 
to be fed, on top of some specific knowledge about chess, 
language, or control, a few common-sense notions about the 
world around it and at least some basic concepts. 

To combine the various computer abilities into one power- 
ful facility to do many things like a man does them or handle 
them in its own way, computer-wise, but with the same 
results as man achieves, is a challenge to the cybernetic com- 
munity. Scientists formulate the problem somewhat differ- 
ently: they are cybernetic in appraising intelligence as a 
“decision making faculty —the ability to take a good deci- 
‘sion in acomplex situation with an economical resource cost”. 

The information that people have to process is growing in 
-volume by leaps and bounds and the problems they face 
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gain in complexity all the time. Accordingly, the need has 
arisen for a device similar to the human brain. Computers 
have provided the appropriate device. 

What are the dominant abilities of the computer? Sim- 
plistically, speed and memory. If seen from this perspec- 
tive, the artificial information-processing devices available 
today already outstrip the human brain. But, alas, comput- 
ers do not have, for the time being, the software that will 
place them on par with human faculties, programmes to 
make their performance as universal and flexible as the 
human brains. 

The conclusion s that we must feed the computer prog- 
rammes like those possessed by man if we wish to design an 
artificial intelligence that can affectively aid man in his pur- 
suits. 

As such scientists see it, the solution should be sought in 
two directions. The first is to better our existing computers 
by upgrading those “abilities” we know differ from man’s. 
The second is to design the computer programmes on the 
same philosophy that underlies human programmes. Rather 
than simply modelling chess playing, musing composition, 
etc., we should endeavour to simulate the processes going on 
in our brain as we do these activities. This somehow pre- 
supposes that we know which processes go on, but this un- 
fortunately we do not know. 

It is assumed that once we succeed in designing artificial 
intelligence systems which understand natural languages 
and can maintain a dialogue with humans, everything people 
will be able to express in words will be capable of being fed 
into the system. In fact impressive numbers of communica- 
tion systems using an ordinary, if restricted, natural lan- 
guage are available —about one hundred in the USSR alone. 

Yet here too there is a major barrier to develop in this 
area. This stem from the vast body of information pro- 
cessed by human beings at the non-verbal level. How can a 
computer be fed this information? What is inexpressible in 
words is incommunicable to the computer. Before an artifi- 
cial intelligence is created the computer needs to be taught 
not only the comprehension of words but also the manipula- 
tion of notions and images that man alone can access. 

It turns out that the two hemispheres of human brain, 
outwardly so similar, function in a dissimilar manner. 
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We have discovered that the left hemisphere “takes charge” 
of abstract logical reasoning, i.e. everything that is describ- 
able in words. This is the centre that synthesizes, perceives, 
and analyzes the diverse information we would call, to 
quote Alexander Blok, “cold science passionately pursued”. 
The “visionary fire of inspiration”, that is, imaginative 
thought, is undertaken by the right hemisphere. - 

Nobody yet knows how to train a computer—if at all — 
how to think imaginatively. A few scientists predict that 
some hybrid machines perhaps not unlike the hemispheres 
of the human brain will have to be available before attempt- 
ing to build a genuine artificial intelligence. A combination 
of the computer and other devices not clearly understood at 
present, might be able to process non-verbal information. 

A noteworthy recent tendency has been for the two 
trends —human-based and computer-based —to draw closer 
together in the quest for intelligent machines. Making com- 
puter-based problem solving techniques closer to the human 
methods is currently the strategic objective of those involved 
in artificial intelligence. 

There were and are different attitudes about this problem. 
Now three basic approaches have ¢trystallized when assessing 
the prospects and promise of artificial intelligence. 

The first, the “optimistic” approach, declares that arti- 
ficial intelligence systems are quite feasible and may be 
achieved in the not-too-distant future. 

The “pessimistic” approach rejects that possibility. 

The third is a “soberly critical” approach. While regarding 
the investigations on artificial intelligence as a promising 
source of insight about thought, it says nothing in advance 
about how far these studies might progress and when satis- 
factory results can be expected. 

It remains now to quote a maximum consistent with the 
ideas of our book: “Technological systems that are indepen- 
dent vehicles of intellectual faculties—that is, artificial 
intelligence systems in the strict sense of the word —are 
only possible at the level of self-organizing systems. But 
because no artificial self-organizing systems have been creat- 
ed so far which would show the type of activity consistent 
with behaviour of living systems to satisfy their needs, 
present-day technological systems cannot possess any in- 
tellectual, still less creative faculties. In the rigorous sense, 
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the term “artificial intelligence” is not applicable to comput- 
er systems as such but to man/machine (computer) systems. 

At the current stage in the design of cybernetic systems 
a more descriptive term would be ‘man/machine intelli- 
gence’. Otherwise it is inevitable that present technological 
systems will be overestimated and the human factor under- 
estimated.” 


Up the Ladder of Abilities 


The descent into the hell is easy, but to 
recall your steps 

And re-ascend to the upper air, this 
is labour, this is work. 


Virgil 


Man/ Artificial Intelligence System 


Knowledge may give weight, but accomplishments give 
lustre and many more people see than weigh. 


Chesterfield 


The five sketches about genius, the essays on infant prodi- 
gies and old men of genius, phenomenal memories and speed 
reading, and a good many more of the things in this book 
convince us that, great as human capacities are, no one 
can become a genius merely by an act of will power. Not 
even genetic engineering with its magical techniques and 
fantastic prospects will find a way to raise the intellectual 
capabilities of everyone (or at least many) to their height 
found in outstanding people. 

Intelligence is the determining factor through the life 
of a person, his entire behaviour and even ageing. The higher 
the level of activity the central nervous system maintains, 
the more opportunities it affords the organism. 

Human beings are proud beyond measure. Man has placed 
his mind at the centre of the Universe; although he realizes 
today that the Earth is but a mote caught up in the endless 
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expanse of cosmos, man has resolved not to give up the 
pre-emption of his intelligence to any other being. Mind, 
gift and genius are supremely valued by the human 
race. 

Optimistic scientists no longer doubt that with time more 
and more people will be able to attain the intellectual stan- 
dards now possessed by an exclusive, narrow, and therefore 
priviledged sliver of humanity—the elite. 

The advancement of human mind will transgress any 
bounds, optimists reason, since each new generation will 
raise the huniari intellect onto a new and higher plane of 
excellence. Man will thus develop his intellectual faculties 
to such heights that many people will possess, at least in 
some areas of knowledge, the abilities we now call genius. 

The pessimists, however, believe that in all likelihood 
the intellect of man cannot progress without limit, any 
more than man’s physical capabilities can go beyond natu- 
rally imposed physiological constraints. So when asked if 
the human mind can be improved pessimists waver between 
“perhaps” to a flat “No!”. Look, they say, from the time 
Homo sapiens first appeared: on-the Earth, the capacities 
of human mind haven’t changed. Our ancestors were as 
expert in the arts and crafts as we are. The genius of Euclides 
and Pythagoras compares with that of Mendeleev or Einstein, 
it is the total body of knowledge growing from generation 
to generation that backs them up and which makes the only 
difference between them. 

The humans of the foreseeable future will be no different 
from us. The pessimists end their argument, giving no one 
the benefit of the doubt. 

Man will progress, their adversaries counter. The evolu- 
tion of man continues. Its progress will be attended and 
indeed driven by the ever increasing complexity of his 
brain. Also to be kept in mind are the advances in biology 
which may one day modify the structure, biochemistry, 
and operation of the brain so as to expand dramatically 
the powers of the human intellect. 

“Homo sapiens is inordinately vain”, the pessimists 
Lume. “He has no respect for the laws of evolution and oddly 
velieves everything is possible. Even if people learn to 
<ontrol human brain biochemistry they will still be unable 
-o make a fool into a genius.” 
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At the 2nd National Antropology Convention in Minsk 
in 19814 practically everybody agreed that the human brain 
is developing. It does so by continuously surviving a variety 
of tests, social as well as ecological, which leave in it some 
material traces of learning. 

As Academician Dubinin pointed out, the brain consists 
of fourteen billion nerve cells. If we further consider that 
every cell has five thousand connections with other cells 
and may exist in a variety of intracellular states, the poten- 
tial number of states and degrees of freedom defies estima- 
tion. It can be argued that any human being, genius or not, 
utilizes no more than one billionth of the capacity of their 
brain during their lifetimes. 

If only one billionth of the overall potential is utilized, 
try the genius or the ordinary mind, the difference between 
them is one of quality not quantity. It is not by accident 
that educational physiologists when assessing children 
try to gauge their ability to recognize and separate out in 
any of the objects presented to them as many aspects, prop- 
erties, and features as possible, and so determine the “qual- 
ity” of their minds. Nor is it entirely unreasonable to be- 
lieve that talent is to knack to appreciate a point that 
everybody can see but cannot find particular, again a quali- 
tative distinction. But genius is the uncanny ability to 
appreciate a point nobody can see but the genius himself, 
this being an entirely different level of quality. 

One certainty is that the buildup of intellectual capacities 
is a social and not a biological problem. Can a person raise 
his intellectual level? With regards to a genius, the question 
remains unanswered as ever before. Nothing is clear about 
a genius except that he is one. 

But to help ordinary people appreciate something every- 
one can see is a realistic proposition. To do so, they should 
be properly equipped. 

Most commonly the person does not know the way to that 
“point”. If only he could review one by one all the possibili- 
ties and all their components! But, alas, the human mind 
is as yet inadequate for the task. 

At the current stage of civilization the world’s complexi- 
ty far outstrips our capacity to acquire, storage, and process 
all the information. The point has been made already that 
information hurtles upon the modern man in an incessant 
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and ever expanding flow. Processing this information has 
become an absolutely intractable problem for each and 
everyone. Meanwhile information increasingly influences 
every aspect of the development of man and society, as if 
integrating itself into man s physical and mental substance. 

Presently, the “information pressure” weighs heavily on 
practically everybody and what’s more it is not letting up, 
it is growing heavier. 

William Ashby, one of the founding fathers of cybernetics, 
suggest designing an “artificial genius”. This concept, which 
was promising as it was ill-defined, was later changed to 
the more mundane but better defined “mental capability 
amplifier”. 

Early in his work on genius, Ashby remarked that few 
problems in human history were as vague as the query: 
What is genius? On the other hand, it is vastly important 
and exciting. For geniuses are those who have created the 
masterpieces millions can measure up to or seek to emu- 
late. But perhaps it would be possible, Ashby reflected, to 
have electronic machines that follow the recipes of genius? 
That would dramatically enhance the pace of progress in 
human society. 

Ashby proposed a cybernetic version of genius. In brief, 
his idea was that the underlying philosophy for creating 
an “artificial genius” centres on a phenomenon discovered 
by mathematicians, that at first glance nothing short of 
astounding. Whoever in Russia does not know a line born 
of Pushkin’s genius, “Hail youth! Hail, strange new wond- 
rous tribe!” It has been calculated that any source of “noise”, 
i.e. a random non-recurrent phenomenon can ... produce 
that masterpiece of Pushkin’s! 

Incidentally, noise generators are not at all uncommon 
or, rare in nature. For example, falling raindrops or the 
dance of gnats in a ray of light, or the collision of molecules 
in a small air volume are sequences of random events. 

Now, suppose the way gnats dance in a ray is captured 
by a photocell, a simple electronic circuit converts the 
leaps of current into a series of binary pulses. Now if there 
pulse sequences are fed into an electric typewriter it will 
type out an “a” for the combination “1000” and a “b” for 
“0100”, etc., then the interminable flow of chaotic binary 
combinations will produce on paper numberless lines of 
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nonsensical characters. But one of the 2)°° lines —so cumber- 
some. a number as to be hard to write —will be “Hail, strange 
new wondrous tribe.” Furthermore, if this (or any simi- 
lar) system is made to work long enough it will type out 
practically all of the records to be found in the millions of 
volumes in the world’s libraries. But how long is enough? 
This is where “the shoe pinches” as they say. The generator 
will have to run for a very long time—a great deal longer 
than... humanity has existed. And this, mind you, even 
to create one of Pushkin’s lines. Time will be needed, apart 
from that required to “generate” the character combina- 
tions, to retrieve the one line of genius from the pool of 
nonsensical - lines. 

The brain of a genius does the job much faster than that. 
It is not entirely clear how, but it is clear that even a genius 
creating a masterpiece goes through several stages. Firstly, 
he generates an initial version, e.g. sketches for a painting 
or the lines of melody. Secondly, he cleans up, adjusts, 
or finishes the piece —what the Soviet poet Viadimir Maya- 
kovsky referred to when he said, “tons of lexicon ore exca- 
vating all for the sake of one precious word.” In principle, 
the same creative process is used by all mortals except 
geniuses to continue the metaphor, obtain many more 
“precious words” for the same lexicon gangue. 

Ashby’s central idea was to avoid, while creating a mas- 
terpiece, having the computer both generate “noise” and 
select appropriate information. On the contrary, the prob- 
lems should be separated and given to two machines, lest 
one process, each being of dizzying complexity, interferes 
with the other. 

Ashby’s concept has not yet been implemented in any 
purely computer configuration. However his cybernetic 
design principle for an amplifier of the mental capability 
has been followed up by those who have pioneered an excit- 
ing line ‘in computer research. 

Computers, because of their capacity to accumulate and 
process vast files of data, have been what we can call the 
first major stride towards enhancement of human mental 
capacities. 

A natural development in the computer-mediated enhance- 
ment of intellectual abilities was the design of “artificial 
intelligence”. 
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By no means synonymous with “artificial mind”, “artifi- 
cial intelligence” is an investigative trend in computer 
science that deals with the problems and tasks which call 
for processing conceptual and not digital inputs. A computer 
is an inbuilt component of each “artificial intelligence” 
system and is no longer content with data, it requires 
knowledge. An “artificial intelligence” would process knowl- 
edge far faster than man does. The flexibility of the human 
mind times the high-speed computer capability will make 
a team causing a change in the human thought and modify 
the process of creation. 

The prominent Soviet cybernetician Academician Viktor 
Glushkov wrote in his book The Basics of Non-Paper Infor- 
mation that by combining telecommunications with comput- 
er informatics, every human being, no matter where he 
lives, will be able to use a miniature terminal to access huge 
computer databases for any data, facts or bits of knowledge, 
including those needed for some immediate purpose. 

Man will free himself of the need to ‘learn great quantities 
of information so as to know something “just in case”. All 
he will have to learn will be how to collate, compare, devise, 
detect, and create. 

With a creative “man/artificial intelligence” system many 
human activities will be restructuring for a dramatic rise 
in the overall standard of intellectual effort. Thus man, who 
created “artificial intelligence” will have raised himself 
onto a new level of intellectual organisation giving him 
the powers for the effective management of awesome tasks 
which previously would have daunted him. 

Naturally we would now ask why “breeding” geniuses, 
a biologically, socially and morally difficult task, if there 
is another, feasible option, viz. enhancing humanity’s 
creative abilities using artificial intelligence systems? 

As for geniuses, mankind will need them in future as 
much as ever. 
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Algorithms of Invention 


No need to be wary, daring or recklessness in the field 
of work and creation. 


M. Gorky 


Self-confidence is the first requisite to great undertakings. 
Johnson 


Earlier this century the French psychologist G. Ribault 
observed that the ‘methods of invention’ of which so many 
scholarly treatises had been written did not actually exist, 
for if they did it would be possible to raise inventors in 
the same way as mechanics and watchmakers were raised. 

Gradually, this view came to be questioned and its appar- 
ently axiomatic impregnability has collapsed. Invention 
is the advance from chance discoveries to a deliberate and 
planned attack on new technological -problems. Now it is 
being increasingly emphasized that a methodology with 
which to address invention can and should be developed, 
and that invention must be taught (and is in fact being 
taught already!). After all, there are courses in music theory 
for composers and in stagecraft for actors. 

The most vocal support for courses on inventing comes 
from inventors themselves and not from the psychologists 
or writers interested in invention. They have a first-hand 
commitment to streamlining the inventor’s effort, shatter- 
ing the dogmas about the mystery of invention (“there is 
none”) and developing procedures to render inventions 
more productive and efficient. Inventions may or may not 
be born of a sudden revelation, and extraordinary gift, 
or exhalted spiritual impulses, but even so, inventors in- 
sist, much of the achievement accrues from a purely ratio- 
nal approach and strenuous intellectual effort. 

Now, that argument got me interested in the kind of 
methodology that can help people invent things. 

But first allow me a brief digression. In the last century 
there was a concept called the “Theory of Science”. It was 
associated with Bernardo Bolzano, an eminent mathemati- 
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cian and logician, who analyzed the structure of scientific 
knowledge and who came up with what he called an assem- 
blage of rules to guide the segregation of an aggregate truth 
into particular sciences. He recognized two aspects in this 
segregation: theoretical and practical. He pointed that the 
practical aspect can differentiate a certain domain of truths 
so that each part could be more extensively elaborated. 

In Part Four of his “Theory of Science” Bolzano went 
further, to propose a broader set of rules for the art of 
invention. He suggested a methodology by which solutions 
would be sought to problems as they arise. It set forth 
prescriptions, to serve both as a guide to and a means for 
accomplishing research goals and objectives. Bolzano him- 
self said about the rules that the principles of getting an 
answer to a question, i.e. the patterns of activity that are 
thought to be dependent on human will and necessary to 
achieve a result are defined asthe prescriptions, or rules for 
achieving the result. In sum these prescriptions or rules, 
he went on, comprised a guide or method. 

Bolzano’s guide included 14 general rules, with the first 
six addressed to ways of stating a problem and the prin- 
ciples for solving it. The remaining eight rules refer to 
procedures for conceiving or evaluating and verifying the 
solution. 

Similar things can be found in the more contempo- 
rary literature on invention, there is for example, now 
famous book, How to Solve It by G. Polya, a mathematician. 
But perhaps the more lucid discussions of invention are 
G. Altshuller’s An Invention Learning Manual and V. Mu- 
khachev’s How Inventions are Born. Vladimir Orlov in 
A Tract on the Inspiration That Gives Birth to Great Dis- 
coveries recounts numerous thought-provoking, curious, and 
surprising things about inventions and inventors. 

I find Orlov’s definition of his goal intriguing. “I have 
attempted to show,” he says, “that inventions can be 
grouped together not only by the underlying technolog- 
ical and scientific principle, but also by the logic driving 
their origins, by “figures of thought” that wed seemingly 
mismatched inventions. These figures may be seen as “gene- 
ralized, or standard pathways to technical innovation.” 

Yes, experience does show that it is possible for inven- 
tions to follow “standard” patterns and for us to gain in- 
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sight into the mysterious thought process that make inven- 
tions possible. 

In brief, the “theory of invention” as it is understood 
today by some students indicates that an inventor working 
on a problem proceeds in three stages: 

1. The analytical stage in which a problem is selected 
and the apparent technical contradiction which precludes 
its solution by conventional, hitherto familiar methods 
is identified. 

2. The operational stage in which the cause of the con- 
tradiction is eliminated by changing the component or 
process concerned. 

3. The synthesis stage in which the other parts of the 
machine or process are adjusted to suit the modification. 

To me, this approach to invention is a bit like setting 
up scaffolding (the methodology) to be used to erect the 
building (invention), this being the first stage. At the second, 
the complex procedure is broken into its simpler constituents 
processes; and the third stage, the formally stated problem 
and its solution algorithm (a cybernetic term meaning 
a guide to action, or the strategy to search for and find 
the solution) are utilized. 

But when the problem has been acy defined and the 
solution algorithm compiled perhaps the inventing could 
be “assigned”, if you will, to a computer. 

Hold it! Perhaps I have been carried away by purely 
formal reasoning. In such cases it is as well to check against 
some broader view. 

So I reviewed the works written about invention, from 
olden times to the present, both analytical and descriptive, 
from Gaston Tissandier’s Martyrs of Science to the very 
latest publications in the specialist journals. 

What did I find? I found almost every author agrees 
that invention, however complex a process, can be divided 
into simpler, more specific inquiries. Even those who refer 
to intuition, inspiration, revelation, or chance involuntari- 
ly prove their views wrong when they go on to specific 
test cases. 

Ribault also wrote that in order to implement and strength- 
en an idea for an invention that has appeared ablaze in 
a wondering mind, unyielding patience must be exercised. 
Various devices that might match the invention must be 
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comprehensively viewed and tested until the desired sim- 
plicity, which alone will make the invention viable, is 
reached (pay attention to the fairly prosaic amplification 
“ablaze in a wondering mind”). 

Then what about the notorious “chance”? 

“Actually the role of chance is restricted to the state- 
ment of the problem. Progress from this has an inevitable 
path—a creative way,” admitted P.K. Engelmeier, a Rus- 
sian patenting expert and the author of The Theory of Crea- 
tion. 

In order to convince the reader of the validity of this 
proposition, I refer to some for whom creation was their 
lifeline. 

Albert Einstein, himself for many years an employee 
in a patent office, has said that an inventor is a man who 
has a new combination for already familiar pieces of equip- 
ment. He also maintained that invention without knowledge 
was impossible just as you cannot compose verse without 
knowing the language. 

Edison intimated that whenever he wanted to invent 
something he first reviewed all the recent developments in 
the area of concern. 

Invention is a matter of patience, Buffon asserted, for 
it took along and close scrutiny of a given object from all 
sides to have it unfold, little by little, before one’s eyes. 

Descartes urged that each difficult point of research first 
be partitioned into many particular issues to make each 
more solvable. 

But perhaps no one spoke of invention quite so positively 
as the French mathematician Henri Poincare in his article 
Science et methode. To create and invent means to separate 
out, in short, to select. 

As can be seen, the pattern and the end result is the same 
throughout: knowledge, quest, comparison, and selection. 

Furthermore, invention may be thought of as a process 
that fits into a framework of rules: we state the problem, 
imagine an ideal result, and, properly speaking, set off 
to search for a solution, say, by a trial and error method— 
by comparing, collocating, or combining objects or tried 
and tested schemes or operating mechanisms. Even a simple 
review and collation can land you with an original solu- 
tion. 
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To prove this, take the hundred-year-old description of 
Lenoir’s engine. The engine uses the piston patented by 
Street; it is a single- and double-acting engine like Lebon’s 
with an ignition energized by an electrical spark as in 
Riva’s. It borrows from Samuel Brown the water-cooled 
cylinder, it may operate on volatile hydrocarbons as pro- 
posed by Erskin-Hazard, and will perhaps adopt from 
Gambetta the clever idea of the circular distributor. In 
addition, it draws in gas and air by the action of the piston 
without premixing, which is always hazardous and needs 
pumps. This is his (Lenoir’s) patent right, this is what no one 
can take away from him. 

What do I wish to say? That an inventor needs no inspira- 
tion, “spark of creativity”, ardor, or inquisitiveness? That 
straightforward rationalism is the modern substitute for 
everything to do with inventing? 

Far from it. In this chapter, as in many others, it is my 
intent to have the reader accept one idea, viz. that there 
is no point in waiting for a sudden revelation or counting 
on creation by a stroke of intuition alone. Intuition, too, 
works in response to a need. Getting down to work will 
itself prompt what and how it is to be done. But don’t 
start off unless you have a system and rules to go by and 
be sure that the rational way is fruitful in creation, even 
in a creative field as complex as invention. 

Throughout my inquiries I was anxious to seek out and 
exploit any opportunity to raise the efficiency of creation, 
to make our working capacity more effective, and to help 
those who put their hands to a job or their minds to an idea 
to see their efforts bear fruit. 

I trust that those inventors who wholeheartedly support 
the intuitive method will not reprove me if I quote in 
conclusion a rather strident utterance about intuition by 
the physicist M. Bunge, the author of [ntuition and Science. 

“When we ... no longer remember the assumptions or 
fail to have a clear idea about the sequence in a logical 
chain of inferences ... we are inclined to say that it was 
all a matter of intuition. Intuition is a collection of rubbish 
where we dump all the intellectual mechanisms we do not 
know how to analyse or which we do not exactly know how 
to name ... In technology, as in science, the initial flash 
of intuition may start off a chain reaction between the 
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initial elements of knowledge, but the end result usually 
differs from that initial flash. In any case, the creative 
imagination of a technologist or scientist never shows itself 
in a void. Without some supporting information or a 
framework of more or less well-defined points of view there 
can be neither scientific ingenuity not technological inno- 
vation.” 


Brainstorming 


If we are too weak to accomplish our goal we are still 
strong enough to work on it as best we can. — 


R. Rolland 


For many centuries creation was considered a lonely busi- 
ness. The overwhelming majority of all scientific discove- 
ries, inventions, and artistic masterpieces up to the mid-20th 
century were born of the talent and genius of outstanding 
creators. 

However, from roughly the 30’s to 40’s collective (group) 
creativity began to account for a swiftly spiralling share 
of human achievements. This was particularly true in 
science and technology. We need but recall the case histo- 
ries of the harnessing atomic energy, the attainment of 
space, the advances in cybernetics, and the development of 
laser technology. 

Large research groups have delivered the major discove- 
ries of our time. It is virtually unimaginable that tasks of 
such magnitude could have been tackled by anyone single- 
handedly, even if a supergenius. Most scientific and techno- 
logical problems today are only soluble via a broad coor- 
dination of scientific talent and effort. 

Of course this is not to suggest that the time of the indi- 
vidual creator is gone. Individual scholars and inventors 
still gladden mankind by making new discoveries and excit- 
ing inventions. Yet, we must still admit that the centre of 
gravity in contemporary science and technology has shifted 
“owards group creativity. 

Some of the arts also seem to be progressing steadily 
in this direction. A good theater production, film, TV-pro- 
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gramme, or ballet can now only be created by the collective 
skills of many people. 

This realisation has stimulated scientists looking for 
ways in which to enhance their own creativity to give their 
time to creative groups. Although the work on this impor- 
tant problem has barely begun, some exciting practical 
results are already obvious. 

Collective research exists in a variety of forms: daily 
laboratory routines, seminars to bring people together from 
different laboratories, conferences to gather scientists from 
different research centres; and international congresses 
that put a worldwide perspective on research. 


Those who have visited out Soviet research institutes, 
with their many investigative complexions, cannot have 
failed to have noticed the popularity of the seminar for- 
mat —chiefly because of its usefulness. How do they usually 
occur? A researcher, sometimes two or three, gives a talk 
on a debatable problem that is not clearly understood. Then 
those attending the seminar contribute their views cn the 
issues raised and argue them out, each person trying to 
prove his or her point. Open and candid criticism, regardless 
of stature cr rank, and the ability to question apparently 
the most irrefutable proof, contention, or evidence is invit- 
ed. In fact the irony and skepticism of our younger scien- 
tists have even become the hallmark of their breed. A first 
impression was indeed gratifying, and continued to seem 
so until experts in research management decided to conduct 
a cybernetic type analysis to measure the effectiveness of 
seminars. They found that this collective creativity was 
not even remotely optimal. And the main error was one of 
organisation. 

A special note should also be addressed to the all too 
unfavourable impact of the severely critical atmosphere in 
some seminar’ discussions. 

Overzealous opponents induce people to make only guard- 
ed statements, and this results in a situation not unlike 
running hot and cold water into a sink, lukewarm water is 
all you get. Should you create and criticize simultaneously 
you will get neither blazing ideas nor cooling critique. 

To straighten out the situation, new seminar formats 
have been developed and tested for solving a number 
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of difficult and large scientific and technological problems. 
The results surpassed all expectations. 


How does this new methodology work? 

In order for a seminar on a solution to a significant prob- 
lem to be optimal, the audience must be divided into two 
groups: one to generate ideas and one to evaluate perfor- 
mance. 

Let us assume that a research group has been given the 
task to develop a new computer feature to meet certain 
requirements.” The head of the group convenes a seminar to 
review the alternate solutions and pick out the few that 
are the best. 

Research has found that incessant criticism and self- 
control cause some seminar participants to be afraid of 
being made to look ridiculed in the eyes of their colleagues 
or superiors, or to be thought a dreamer or idealist. The 
“malady” shackles and sometimes even quells a researcher’s 
imagination, robbing him or her of their most valuable 
asset —the ability to assume the inspired state intrinsic 
to genuine creativity. A particularly paralysing influence 
on creative initiative comes when the “bosses” are attending. 


Thus the second requisite is an approximately equal rank 
among those in the “ideas-generating group”. In contrast, 
in the “idea evaluation” group it is best for those in manage- 
ment, as the vehicle of authority, to be present as this 
will give positively evaluated ideas a credible prospect of 
being implemented. . 

In general, choosing the composition of the two groups is 
a critical and complex challenge. Our current perceptions 
are for the “idea generating” group to include competent 
researchers with a penchant for imagination and a clear 
understanding of the nature of the problem. An influential 
contributing factor is an approximate alignment by tem- 
perqment of the group members. Experience indicates that 
an “idea generating group” of ten, representing the ne- 
cessary cross section of scientific areas, is the numerical 
optimum for addressing a problem of medium complexity. 
_ The “evaluation group” is normally composed of more 
skeptical people. 

The developers of the brainstorming procedure recommend 
‘convening ad hoc sessions for a concerted attack on major 
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problems by people from different research centres attending 
for a few days. 

For the duration of the session, the members of both groups 
should be exempt as much as possible from “mundane chores” 
like checking in at the hotel, ticket reservations and so 
on. This should do much to promote the atmosphere neces- 
sary for productive deliberations. 

Lastly, the “generating” and “evaluation” groups should 
be seated in different rooms. . 

The “generating group” begins work by the discussion 
leader outlining the nature of the problem and setting the 
pace. For example, three minutes’ discussion followed by 
five minutes of reflection. (Incidentally, the group leader 
has an extremely important role: he must be like a conduc- 
tor guiding this “synthetic brain”. The group depends a great 
deal on his competence, tact and ability to “turn on” the 
group members.) 

So a session gets underway. A member of the group comes 
forward with new idea on how to solve the problem. Five 
minutes for thought are allowed. Then another speaker 
takes the floor and elaborates or drives forward the previous 
idea or suggests a new one, avoiding criticism, since criti- 
cism is expressly not one of the goals given the group. Then 
the five-minute reflection again. And so forth. 

A curious thing about the procedure is that there should 
at no time be a personification of ideas. The process is one 
of group creation, pure and simple. All the ideas are jotted 
down. Gradually a spirit of mutual good overtakes the 
room. The work picks up speed, and thoughts surge forward 
in an avalanche. The group enters a state of “creative glow”. 

Naturally you want to know what percentage of workable 
ideas arises out of this flow. Oddly enough, it’s fairly high. 
In some sessions about 100 ideas-as-suggestions are tabled 
within thirty minutes. A third of these is accepted as 
deserving attention. In almost all of the practical tests 
accomplished so far, the ideas born from such “freelance 
wandering sessions” have yielded solutions to the problems. 
Sometimes the ideas are truly bizarre. A factory found it- 
self unable to solve an apparently uncomplicated problem: 
how to achieve a quick, strong and simple connection be- 
tween two wires? During a brainstorming session some quite 
funny suggestions were thrown forward, 
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Someone shouted: “Squeezing the wires between your 
teeth works”. The suggestion, however absurd it might 
seem at first glance, was later the basis of a clamp that cold 
welds the wires. 

One brainstorming experience was reported by Czechoslo- 
vakian engineers. At a polyethylene seminar the chair-per- 
son surprised his audience with a fairy tale about a little 
gingerbread house in which everything was made from 
gingerbread; then about a department store with everything 
made of gold. And then, unexpectedly, he posed the ques- 
tion, “What would the department store look like if it was 
all made from polyethylene?” That was his view of what 
applications could Czechoslovakian polyethylene be eco- 
nomically put to the seminar theme. 

Over the next fifteen minutes sixty one suggestions were 
made, eight of which could be used immediately, nineteen 
needed some elementary new technology, twenty six re- 
quired further consultation, and lastly eight made on the 
tidal wave of the overly cheerful mood. 

Some will perhaps think it blasphemous to promote such 
a rational and almost mathematically organised management 
style for group creativity. But in answer the following point 
should be made. 

Method is no substitute for experience, knowledge or ta- 
lent, but it does magnify the power of human thought. 

More generally, there is nothing new about attempts to 
awaken creativity. It suffices for us to recall the seminars at 
the institute directed by Academician Pyotr Kapitza which 
were famous for their informal, easy-going atmosphere inter- 
spersed with chat and joking. Out of them came solutions to 
very complex problems of modern physics. During similar 
sorts of seminar and probably because of them, the Harvard 
University group whose presiding panel! included the “father” 
of cybernetics Norbert Wiener generated the basic concepts 
of cybernetics. 

Seen from the perspective of “brainstorming”, the kind 
of seminars common in our research institutes and design 
offices seem far less effective than they could or should be. 

Scientists hope nevertheless that the “brainstorming” 
method, if improved and widely accepted, will go a long way 
to increase the payback from creative groups. And career 
counsellors have even considered the method for a screening 
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programme to identify people with a talent for group crea- 
tion. Indeed the atmosphere of emotional uplift and creative 
ferment that emerges at this sort of seminar is singularly 
effective in bringing out the deep-lying resources of human 
personality. 

Maybe with time brainstorming will be the foundation on 
which to establish a science of artificially induced creativ- 
ity? The experience of the Jast few decades indicates that at 
the present level of civilization incredibly versatile ge- 
niuses like Leonardo da Vinci have practically no chance of 
turning up amongst us. Why shouldn't we seize the opportun- 
ity to master the art of midwifery in the birth of geniuses of 
the future —groups with a creative genius? 


The Formula of the Collective 
Genius 


In a collective—through a collective—for a collective. 
A. Makarenko 


The Problem Sketched Out 


Being forced to work together and forced to do your best, 
will breed in you temperance and self-control, diligence 
and strength of will, cheerfulness and content, and-a 
hundred virtues which the single and the idle never know. 


R. Emerson 


The collective —it is extraordinary the number of times and 
the range of meanings in which we presently use the term 
in the Soviet Union. If “collective” applies to a body of peo- 
ple working together, then it is a production collective or 
an occupational collective. A community of people gathered 
to address a common task is also a collective, be it an artis- 
tic or a scientific collective. And there are a good many other 
meanings, from a collective of research collaborators to the 
collective of an amateur art group. On top of these we are 
aware of collective creativity, the student collective, and 
the peer collective. 
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The Soviet encyclopaedic dictionary of philosophy points 
out that the “main functions of the collective are to engage 
in the immediate fulfilment of the task that’constitutes its 
reason for emergence and existence —its object function; and 
to ensure a balanced combination of social and individual 
interests through the development of the latter’s versatile 
abilities —its socio-educative function.” 

“Collective” is a very widespread word in the USSR and 
indeed one of the “must” words for our society. It is a dis- 
tinctive and characteristic trait of socialist and communist 
type relationships. Our basic moral principles are loyalty 
to the cause of the collective, comradeship, solidarity and 
community of interests. “... We solemnly and firmly promise 
one another,” Lenin declared, “that we shall make every sacri- 
fice, that we shall hold out and win in this most arduous strug- 
gle—the struggle against the force of habit —that we shall 
work indefatigably for years and decades. We shall work in 
order to do away with the accursed maxim, ‘Every man for 
himself and the devil take the hindmost’ ... We shall work 
to inculcate into people’s minds, turn into a habit, bring into 
the day-to-day life of the masses, the rule, ‘All for each and 
each for all’.”* 

Lenin upheld collectivism as the centerpiece of proleta- 
rian morality. He called for us to “fight against... seclusion 
and isolation, consider the whole and the general, and subor- 
dinate the particular to the general interest.”** 

The entire history of our society is one of an heroic fight 
to affirm the Leninist principles of collectivism, an essen- 
tially communist feature. 

In our socialist society it is very important for us that 
people be held together by a common goal and common work, 
but in addition these must be a common organisation of la- 
bour. 

Surely the collective that “whammed a cudgel,” as they 
did in the old Russian Volga boat song, or worked with primi- 
tive machines, and the collective relying on automated sys- 
tems and computers to control production are two different 


*V.I. Lenin, Collected Works, Vol. 31, Progress Publishers, Moscow, 
1977, p. 124. 

**V 1, Lenin, Collected Works, Vol. 22, Progress Publishers, Moscow, 
1974, p. 347. 
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things. Hence the recent emphasis on the advancement of 
collectives and their managemenv. 

It is in the collective where there is most room for im- 
provement and investigation, and a “material” for ex perimer- 
tation. It is also here the creative body of workers can and 
must achieve their highest efficiency. 

Let us ask ourselves what degree of perfection a working 
collective can attain. Different collectives have different 
efficiencies, some are better and some worse. Can they all 
work with near-maximum efficiency? Or, to state it bluntly 
and unafraid of the hyperbole, can we build a collective with 
a creative genius? 

The question is so unexpected that most people will per- 
haps consider it a joke, even though everybody understands 
it. In our age, when mostly every problem of life is resolved 
through and by collectives, it would be extremely valuable to 
discover “the elixir of creativity” for collectives. The elixir 
of creativity? And what if it’s been there all long? Well, if it 
has, then the immediate reaction of everyone would doubtless 
be where and how does one get it? I confess right away: no 
such “elixir” exists as yet, but the quest for it has spawned 
answers to numerous problems of work and interaction in 
collectives. 

The further we go, the more obviously will the collective 
forms of work gain favour over the individual forms. As our 
various human activities increase in complexity, so will the 
collectives. But no matter how complex things may turn out 
in a collective we, human beings, should not lose sight of 
the human aspect in collective performance and its psycholog- 
ical complexities. I would like to emphasise the words “psy- 
chological complexities”. Unless today we have a fairly good 
knowledge of these, there is no way we can overcome the 
difficulties in work management engineering, develop opti- 
mal work habits, make sense of work incentives, understand 
compatibility problems, or make sensible occupational se- 
lections. Professor A. Leontiev was right to say “the study 
of human relations in the various spheres of societal prac- 
ie currently enjoys world-wide recognition as a key prob- 
ems.” 

To experts in the field it has been no secret for a long time 
now that it is possible to split a collective and represent it 
as an assemblage of more or less resolvable conflicts. Con- 
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licts do of course spring up in the process of interaction. 
(ou’d ask who and what with? Conflicts are generated by an 
nvolved and complicated system. That gets more involved 
vith the greater complexity of the collective. Since, as we 
1oted, humans are the keystone of the collective, there is 
10 trouble in identifying the three basic systems of inter- 
ction: those with other people —man/man, those with work- 
ng conditions—man/environment, and those with equip- 
nent —man/machine. 

Any group activity depends for its success on each indivi- 
lual and all of them together. The individual has thousands of 
hreads connecting him with other individuals. He is there- 
ore often compelled to subordinate personal desires and in- 
‘erests to the common collective interest. 

And how many questions arise in examining the man/en- 
vironment problem! The enormous complexity of the envi- 
‘onmental dimension in management is common knowledge. 
What is the philosophy underlying the interactions among 
che individual views of members of a collective? How do 
chese views change in response to a collective stance? How 
arge is the need for a good psychological climate as con- 
ributed by peer, management and public attitudes? 

Finally, we have to consider the many varied tasks which 
sonfront those who have to live and work in our machine- 
jominated cybernetic age. Man’s expertise in running a ma- 
thine, skill in controlling it, and degree of command over 
specific units and the plant in its entirety may ultimately 
lecide on the outcome of the whole enterprise. 

We must admit without further ado that there are no an- 
3wers to some aspects of these problems. This is why they are 
better presented to the reader as they are—with all their 
‘technical snags”, rough spots and unexpected turns. This is 
also why the chapter’s title, The Problem Sketched Out, has 
a somewhat apologetic and uncertain ring to it. I sincerely 
hope that there will be many more people willing to add sa- 
tient strokes to my sketch to expand it into a more complete 
picture of the improvement of creative collectives. 

Collectives, in practice, are infinitely diverse. Just imag- 
ine the thickets we’d:be in if we tried to analyze all the dis- 
tinctive characteristics of each one. I have therefore singled 
gut, to examine our concerns, one specific type —the scientific 
soilective. I did so because scientific collectives highlight in 


‘Jz 19-0789 


290 In Search of Creative Resources 


the most general and above all up-to-date manner the prob- 
lems of interest to us here. 

Suppose you have been appointed the head of a newly estab- 
lished laboratory at your research institute. Suppose further 
you have categorically stated to the institute management 
that you are resolved to use scientific methods to build your 
collective. Since innovatory moves, and yours is certainly 
one, cannot as yet count on being properly received by every- 
one or everywhere in this country, the reaction to your 
declaration may not be that hard to surmise. 

But maybe that whole area has no use for science? Maybe 
the methodology of starting and molding a creative collective 
just doesn’t mesh with mathematical formulas and graphs? 
And anyway, there may not be a “science of collectives”. 
We've been doing nicely so far with natural science: splitting 
the atom, launching satellites, building computers, and 
these projects incidentally were all accomplished by col- 
lectives. But they did it by hard work, plain and simple and 
no tricks! 

That there are creative collectives is not the issue —their 
efficiency is. 

Recently, the world’s leading anthropologists have come 
ever more frequently to the conclusion that man’s evolution 
aS an organism is slowing. By contrast, there has been an in- 
tensive, almost explosive evolution of the “super-organism” — 
the human collective. We witness to and participate in 
the extremely complex process of begetting the “superbrain” 
of the Earth. Any sober-minded observer will notice upon re- 
viewing the history of mankind over the last few centuries 
the continuous upward trend in the power and complexity of 
collectives, and their role in dealing with important prob- 
lems. 

But practical human experience and scientists’ calcula- 
tions tell us that in most cases the productivity of creative 
collectives, whether in production facilities, research es- 
tablishments, design offices, or ministry board-rooms falls 
short of its theoretical optimum. The more complex the “su- 
per-organism”, the larger the shortfall and the greater the 
percentage of valuable unused resources. 

The issue is much more intricate than it seems at first 
glance. Social psychologists noticed long ago that an odd up- 
swing of activity occurs, however infrequently, in large col- 
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lectives. Their members are overcome by a single impulse 
to redouble their emotional and physical energy. The result 
turns an almost desultory human mass into a single clot of 
living matter capable of extraordinary accomplishments. 
It is as though some mysterious power were flowing into the 
collective from enigmatic depths. 

We recollect the damming of the Yenisei—a feat which 
unified people in their thousands and elevated them to the 
heights of enthusiasm when the mood, interrelations and 
psychological climate, if you will, were founded upon one 
passionate drive to accomplish something great. 

(Incidentally, concerning this phenomenon Marx wrote 
“apart from the new power that arises from the fusion of many 
forces into one single force, mere social contact begets in most 
industries an emulation and stimulation of the animal spirits 
that heighten the efficiency of each individual workman.”)* 

The scientific term for this marvelous quality of the human 
collective, this amazing quantum jump in the level of activ- 
ity, is “emergence”. Nothing knits a collective so closely 
together as a common labour. The fascinating aspect of well- 
organised collective work, with its typical atmosphere of 
ardour, emulation, and mutual help, is precisely its ability 
to unify people, to redouble their vigour and elevate each 
of them to a higher individual creative potential. 

One of the greatest mathematicians of modern times, John 
von Neumann, rigorously proved that the capacities of a 
particular material system depends significantly on the num- 
ber of constituents. In order for a cybernetic machine, for 
example, to acquire one of the higher qualities of living 
beings —the ability to procreate —it must consist of at least 
200 000 components. In other words, on certain levels of 
complexity the quantity of a system’s elements allows for a 
qualitative leap. It is reasonable to propose that as a collective 
grows in complexity, similar leaps are bound to be seen on 
a chart of its intellectual activity. It is regrettable that the 
factors that precipitate this leap have not yet been dis- 
‘covered. 

Some scientists believe that spontaneous emergence is only 
possible emotionally. The intellectual impulse of a collec. 


*Karl Marx, Capital, Vol. I, Progress Publishers, Moscow, 1974, 
p. 309. 
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tive therefore needs to be organised to accommodate it. 
The high success rate of “brainstorms” —a sound method of 
organizing collective scientific creativity —supports the sup- 
position. 

These factors and more lend substance today to the pos- 
sibility and indeed necessity to devise a theory for organiz- 
ing the collective. 


Collective: a Cybernetic System! 


People in their togetherness can do what none of them 
can singlehanded; they can join their minds and hands 
and concentrate their strength to become little short 
of omnipotent. 


D. Webster 


One possible solution is to represent a collective —of a la- 
boratory, for example —as a cybernetic system. How the sys- 
tem is designed, how it operates, and many other “how’’s 
are covered in hundreds of monographs and articles. But as 
areminder, each individual, each member of a collective isa 
classic cybernetic system. At its simplest, the system can be 
said to consist of a control block (the brain) and the controlled 
entity (the hody). The two blocks are connected by feed- 
forward and feedback loops—the nerves, blood vessels, etc. 
The control block has a programme —the knowledge and ex- 
perience gained from learning, education, and by heredity — 
and this runs the system. 

To extend the analogy, the laboratory as an organism also 
has a control unit (its chief) and controlled entity (the re- 
search collective), and a system of feedforward and feedback 
loops —orders, advice, comments, plans, etc. that issue from 
the management, and the reports, memoranda, and oral com- 
munications that flow back from the subordinates. Finally, 
there’s a resident programme in the leader's mind with which 
he manages the collective. 

If we now look back to before cybernetics was formulated, 
it becomes apparent that even then the role of collectives 
was well understood. Nadezhda Krupskaya, Lenin's wife 
and herself a major figure on the educational scene during the 
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20’s and 30’s, had a close personal commitment to the study 
of management and self-management of collectives, the in- 
fluence exerted by the personality and activities of the leader, 
and the organisation of the collective. Our renowned educat- 
or, Anton Makarenko perceived in collectives “elements of a 
living social organism” having its own “controls”, “consti- 
tution”, and “interdependencies”. 

It is pertinent to note here that our scientific approach to 
the organisation of the creative collective isn’t a windfall 
or a foreign import, the Soviet school on research into the 
social psychology of groups and collectives had impressive 
successes in the 1920’s and 1930’s. Thpse years saw the first 
approximations to the general classification of groups and 
collectives, the development of methods and techniques for 
investigating sociopsychologic phenomena, and experiments 
carried out on student and research test groups to detect 
changes in perceptions and associations in a collective and 
to estimate the rate of increase in memory effectiveness, level 
of thought, and creative imagination because of collective 
effort. 

Makarenko was a genuinely innovative force in education. 
Not only did he develop theories regarding collectives but 
practically demonstrated their viability. Not only did he 
propose a classification to them, he also defined the crucial 
stages in their development. “The experience of cellective 
life,” he wrote, “is not merely one of coexistence with other 
people. Rather it is the very complex experience of purposive 
collective action, with the principles of direction, subordi- 
nation to the majority, subordination of a comrade to a com- 
rade, responsibility and coordination being most prominent.” 

It can be confidently assumed that Makarenko’s education- 
al doctrine of the collective is as relevant today as ever and 
is still the basis of sociopsychological investigations of groups 
and collectives. 

Granted that the collective is a cybernetic system, it is 
nevertheless a multi-level cybernetic syStem in the case of a 
laboratory collective. The leader controls the behaviour and 
intellectual activity of individual researchers and the whole 
collective, but more directly he administers the section chiefs, 
and they direct their own staff. 

To build up a good laboratory collective is a task like that 
faced by engineers in developing acomputer to solve aclass 
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of problems. The only difference is, however, that the engi- 
neers fashion the “body” and only then —at the programming 
Stage —put the “soul” into the machine. Unlike them a leader 
must handle both activities at once. 

Our objective evidence about structures of intelligent sys- 
tems such as man, social collectives, or computers suggests 
that a hierarchical, or pyramidal (the apex upward) structure 
is the best. Then how to figure out the necessary number of 
elements? Which elements should set on which rung? And 
should they be connected? 

Nature, in its wisdom, has met these challenges through 
an unhurried million-year trial and error programme. But 
its leisurely pace is clearly unacceptable from the viewpoint 
of our present rate of advance. 

Those who create “intelligence systems” can fairly accu- 
rately estimate for each element of a proposed machine the 
amount of information it can handle. And knowing the range 
of problems the machine is being designed to solve, the total 
input it will have to process can be evaluated. This illustrates 
how to gauge the necessary number of elements and establish 
their hierarchy. 

Alas, nothing of the kind can be done for a laboratory re- 
searcher, at least not for the time being. This is because the 
information flow that passes through his brain during his 
working hours is characterized by two parameters instead of 
one, they are the quantity and quality (or value) of the in- 
formation. (An appropriate if distant analogy would be the 
flow of oil through a pipeline, which is given by its density 
and its flow rate.) 

Claude Shannon, a founder of cybernetics, did produce 
a method for calculating the amount of information flowing 
through a cybernetic system, but it does not work for all sys- 
tems, nor can it be applied to the quality of information, 
which is not acomputable function. One can certainly dig out, 
for example, a detective novel equal in its quantity of in- 
formation to War and Peace, yet the two novels hardly 
compare in terms of information. 

Still some clues to the construction of creative collective 
can be obtained from information theory. 

Recall what I wrote at the very beginning: “No one is with- 
out talent, but some people are in the wrong job.” Actually 
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this folk wisdom sums up the basic law of “occupational 
guidance”, the study of vocational choice. 

Occupational guidance postulates that everyone has a 
vocation, a lifeline, a “main chord” to play. The opportun- 
ity to play the chord of one’s life will maximize the person’s 
benefit to society. 

An extension of this principle to the work of collectives 
indicates that one of the optimal states is when each research 
worker has a job that conforms to his vocation. 

The quest for vocation is a complex problem nowhere near 
solution at present. But the condition of conformance is partly 
realized in creative collectives by segregating duties among 
- the staff as much as possible so that the skilled people need 
not do jobs that a lab assistant or technician can do (a watch 
is not for hitting nails with). 

Some managements in this country follow the unfortunate 
strategy of trimming their administrations by letting go main- 
ly low-skilled, clerical personnel. The effect of this is that 
at some research institutes investigative scientists have to 
type their own progress reports, seal envelopes, and attend 
to other such daily routines to the detriment of their scien- 
tific work. Frequently, flows of unimportant secondary 
information choke off high-skilled researchers who were 
appointed to their positions because of their expertise. 

Of course these people often have themselves to blame 
for having been unable when starting the collective to set up 
a hierarchical ladder to assign jobs and convince the manage- 
ment of the need for an adequate staff of secretaries, typists, 
and laboratory technicians. The optimal number of employees 
comprising a collective is extremely difficult to define. Re- 
grettably, it still remains more of an art, and managers with- 
out experience of staff decisions usually prefer to be “over- 
staffed” than “understaffed”. This is hardly the right policy. 
In any event, Norbert Wiener observed that too many ele- 
ments in a cybernetic system could potentially be more da- 
maging than too few. 

The approach to such situations now fashionable uses 
general systems theory, with its terms “system”, “structure”, 
“communication”, “control”, “steady state”, “goal”, “instruc- 
tion”, “segregation”, “interaction”, “evolution” and others 
that, together, tie up everything into a single knot called 
“behaviour”. The systems studied extend beyond computerized 
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vehicle or. railway traffic control or the operation of so- 
phisticated defence systems to include urban planning, 
economic systems and—a point of immediate relevance to 
us—research on the conditions that stimulate optimal per- 
formance in human collectives. 

A “systems” approach to the collective helps us define 
its optimum -size and perceive not only its integrity, but 
also its complex organisation, inner activity and dynamism. 
It provides the capability we need to investigate the beha- 
viour of the collective-as-a-system and monitor its develop- 
ment and operational aspects. 

Let us examine one such aspect —how is a laboratory staff 
recruited? The conventional way of doing it is fairly simple — 
a poster on a “situation vacant” board with a list of the re- 
quired skills. Sometimes these lists are published in local 
newspapers or displayed on billboards of local information 
services. This substantially widens the audience of inquirers. 
Finally, friends and acquaintances “get to work” to locate 
suitable candidates. 

An applicant comes to the personnel department, com- 
pletes a questionnaire, hands in his or her curriculum vital 
and, if approved, passes the first screening. After being for- 
mally cleared the entrant comes for an interview to the 
manager of the new division. If the new laboratory is to be 
staffed quickly and no special obstacles spring up, the ap- 
plicant is given a full-time job. 

The procedure just described for the entry of a new em- 
ployee into a collective was intentionally oversimplified. 
Many organisations conduct it in a more refined, intelligent 
and through-going manner. There is some competition for 
job openings and in some research institutes heads of depart- 
ments and laboratories take charge of specific higher schools 
and technical colleges, keep an eye on future graduates for a 
few years and adopt them into their collectives when they 
do their individual research projects and practicals that at 
the Soviet schools of higher learning come semiannually 
and before graduation. 

However there are few such managers and even this prac- 
tice is a far cry from a sound scientific strategy for staffing a 
collective. 

As we already know, career counsellors have concluded 
that in order to find a suitable job placement for an ent 
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rant, it is necessary to screen him or her using several hun- 
dred (!) parameters. These include a medical examination, a 
set of psychophysical tests to define the temperament (cho- 
leric, sanguine, melancholy) and type of memory (motor, 
auditory, visual) of the candidate; acareful polling of parents, 
teachers, and friends to find out if the entrant is bad-tem- 
pered or easy-going, well-wishing or embittered, cheerful 
or glum; tests for sustained concentration, combinatorial 
powers, and attention span, and so on. 

Believe me, each would-be member should be selected 
for collective with the same degree of thoroughness as astro- 
nauts are picked for missions. This is a big problem impos- 
sible to resolve as yet. In the longer term perhaps each plant, 
research institute, design office, or construction project will 
have full-time psychologists, physiologists, career counsel- 
lors and “electronic personnel inspectors” in their personnel 
departments. The electronic inspector will be integrated 
into an information network with thousands of other ma- 
chines installed at universities, technical colleges, and the 
government agercy in charge of the allocation of the nation’s 
specialist work force. 

What about now? 

For now, every manager must first be wedded to the idea 
that creating an optimal collective is a problem and it can 
only be approached effectively with the methods of good 
science. Already iliese methods are availabie and ali a ma- 
nager needs do isto locate them. If after reading this chapter 
a factory manager, institute director, laboratory chief, or 
construction project leader decides to bring together a team 
of a psychologist, physiologist, and career counsellor for 
“scientific counselling” on collectives in his personnel de- 
partment, at least one of my objectives as an author will 
have been accomplished. 


0—0789 
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Who Can Be a Manager! 


Ones who cannot hold themselves 
in power. How can they hold 
power over others? 


W. Penn 


Now forget for a while your being the chief of a laboratory, 
department manager or building crew foreman. Instead, 
imagine you are a higher-ranking manager like the director 
of a research institute charged with establishing it. 

In the USSR a large research institute will be typically 
composed of departments and the departments of laboratories. 
For the director of a large research centre the job of staffing 
comes down actually to recruiting the department heads and 
laboratory chiefs. In the main, the principle described above 
for the selection of a researcher collective holds here as well. 

Management schools in foreign countries take university 
and college graduates and put them through a very complex 
system of tests. There are extensive lists of the qualities 
considered essential for a manager. 

In a recent experiment members of a medium-sized re- 
search collective were issued with a questionnaire whose main 
question was who would you like to have for your chief? 
Rather than some abstract manager, they were to choose a 
real person from among the other people in the experiment. 
Most people wanted as managers those who had good intel- 
lectual qualities. It was thought especially important that 
a manager has the right blend of intelligence and personal 
appeal. People who combined intelligence and leadership 
aptitudes also came high in the poll. It turned out that opti- 
mism and humour are appreciated in manager and other 
flaws are ‘forgiven’ for their sake. 

The management of a collective is, above other things, 
an art and a considerable one at that. Being good at it re- 
quires managerial charisma, competence, knowledge, and 
experience. 

Psychologists maintain that a wise management styie 
should be a compromise of the ways of treating people some 
of which seem mutually exclusive. A manager should be 
gentle and firm, commanding and collegial, demanding and 
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receptive to the demands of his subordinates, watchful and 
trustful, formal and friendly, giving orders and asking fa- 
vours, persuasive and peremptory, smiling and sulking, and 
otherwise forging his style out of the rich gamut of expressive 
devices that flow together into a single symphony of human 
association. | 

It is imperative that a manager remembers at all times 
that managerial skill requires competence, creativity, and 
compromise of politics, business, and morals. He must be 
also aware that his authority, or credibility with the em- 
ployees is a moral and psychological category and that it may 
or may not besynonymous with administrative power. A man- 
ager should not base decisions on law alone, nor on official 
rules or standards, he must consider the psychological cli- 
mate in the collective, its morale, and the relationships be- 
tween its members —in short, the “field” of moral and inter- 
personal relations. 

Grigori Baklanov who writes about essential interpersonal 
relations (such commander/men and manager/collective 
relationships) was once asked which qualities he thinks a 
manager should possess. 


“T think he must above everything be personally honest,” 
he replied. “A manager, as I see him, should necessarily have 
willpower and talent. A strong character—well, he needs that 
mostly to control himself... Whoever cannot control himself 
is not fit to be a manager. And talent ... The talent of a ma- 
nager, I happen to think,” Baklanov. concluded, “is primar- 
ily being able to discover talented people, bring them togeth- 
er around himself, give each of them a job on a par with 
their abilities and, having believed in someone, trust him. 
thenceforth.” 

A manager should have a clear understanding of the 
strengths and weaknesses in his leadership style, and of 
what impells people to accomplish the goals he sets for 
them. He should know how best to behaye in the psychologi- 
cally taut situations which sometimes evolve in collectives. 


The time when individual researchers or small research 
cells conducted investigations is long gone. Now science pro- 
gresses by concerted teamwork with the backing of state- 
of-the-art, ex pensive research hardware. Indeed some research 
centers and laboratories either equal or even considerably 
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surpass large industrial facilities in the amour, and cost-cf 
the equipment they operate. 

Understandably, the research groups of such magnitude 
are anything but easy to manage. Here a great deal of help 
can come from business games— a special management instruc- 
tion method based on the simulation of various situations 
in which an optimal decisions have to be made using certain 
rujes. Business game is merely a title by analogy. In actual 
fact the business game is more of a model representation of 
a forthcoming effort by a large collective and the probable 
interactions in it; it is also a tool for detecting unexpected 
interworkings and coordination failures that may prevent 
the collective from accomplishing its task in the best pos- 
sible way. 

For a number of reasons, little attention was paid in the 
past to human relationships (and emotional links) in the 
process of communication at work. Now it has been found 
that a great deal -inchiding the main thing, the productivity 
of their labour, depends on the attitudes employees have to 
one another. Hence the research programmes into the social 
psychology, and the entry of psychologists into plants, fac- 
tories, and other establishments with many employees has 
become a modern phenomenon. 


Marx once noted that communication is about people work- 
ing on other people. It has to be admitted with regret that 
the standard and style of communication is not always good. 


We sometimes slip in our self-discipline, fail to listen, remain 
heedless of people nearby, or show a totally unwarranted 
lack of self-restraint. 


Webs of interperson relationships permeate the work in 
any collective, some of them extending of course from the 
manager to his associates. It has turned out that a manager 
spends 80 percent of his time trying to normalize the human 
relationships amongst his subordinates. They are to be taken 
seriously. Mikhail Kalinin, a Soviet statesman and former 
Chairman of USSR Supreme Soviet, said in an address to 
students of the Institute of State Law and State Government, 
“You must seek to bring into your work as few personal ele- 
ments as possible. Of course we are all human... but you need 
not be too impressionable and if you feel a dislike for some- 
one, you should be even more careful in your attitude to 
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that person and think out the decisions you take on his ac- 
count lest they be unduly offensive. For it sometimes hap- 
pens that a person just doesn’s have your sympathy and you 
can’t even begin to explain why. Then you should be very 
careful about such people. For once you’re ill-disposed to 
someone, you’re much more likely to offend them.” 

In a research collective this risk of abusing someone you 
dislike may take on the form of an attack on that person's 
views. And if the person under attack is your subordinate 
this will diminish his capacity to resist and stick to his 
views, hindering him from being able to torn unbiased judge- 
ments, and narrow his horizons. 

Neglecting the human in a human being leads to production 
losses as well as moral diminishment, and eventually strips 
a leader of his authority. 

It is very human to “imitate”, to strive to be like a person 
who has somehow caught your interest. This trait underlies 
the pervasive desire to imitate literary protagonists, movie 
stars or great military leaders. 

The object of imitation, the role model, must have some- 
thing —be it beauty, unfailing good luck, fame, wit, chivalry, 
valour—appealing to the masses. 

Surely the managers of research collectives possess some 
of these qualities. However, the position, say, of a laboratory 
chief is significantly different from that of a research scientist, 
and not just in terms of salary. Management as profession im- 
poses specific demands on an aspirant for a leadership posi- 
tion. It is good when a laboratory chief, according to most 
parameters but most notably his competence, creative po- 
tential, and ability to get along with people, sets an example 
to his employees. But because of imitation, most of his asso- 
ciates will be constantly on the move up towards the ideal. 
And there is the danger that some of them will sooner or 
later come level with and even grow bigger than their leader, 
which incidentally is the often case. 

Therefore one of the major things a candidate for a man- 
agement position should have a constant desire to grow and 
better himself. He should carefully and efficiently organise 
his.work. His subordinates must be sure of his competence 
and skill and the ability to establish the right situation for 
their creative potential to become revealed. They must 
equally be sure of his perception of information inputs from 
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the grass roots”—plans, ideas, suggestions, and develop- 
ments. 

Incidentally, as concerns the manager/employee compe- 
tence gaps, intellectual, moral, and ethical, current evi- 
dence supports the advisability of staffing a manageriai 
hierarchy for a research institute, manufacturing plant, or 
construction project so that each manager is one level of 
competence higher than the manager immediately below 
him. It is very bad if it’s the other way round. 

So a newly appointed director of a research institute picks 
a deputy director, naturally someone with a bit less clout 
than himself. The deputy selects the department heads— 
somewhat below himself. The latter hire laboratory chiefs— 
on the same principle. And so on... It is best if the director 
is a grand and imposing figure. 

With the selection pursued from the lower reaches up- 
wards, the level of the director will establish itself ‘“auto- 
matically”, depending on the kind of a collective that has 
evolved and whose hierarchy will hinge in turn on the com- 
plexity of its assigned objectives. These speculations may 
at best cause scruples in some readers. They may feel it out- 
rageous that people, and high-skilled ones, should be select- 
ed in the way machine components are selected? I wish 
to remind them of Lenin’s words, ... “all administrative work 
requires special qualifications. You may be the very best of 
revolutionaries and propagandists and yet absolutely useless 
as an administrator.”* 

Economic development practices over the past few years 
have made it clear—and in no uncertain terms—that we in 
this country would be better off if we have a detailed and 
scientifically sound—let us stress, scientifically sound — 
code of practice in the selection of managerial and executive 
personnel. This would be consistent with Lenin’s prin- 
ciple for personnel selection and allocation based on business 
acumen and emotional commitment; a proper: balance be- 
tween the older and younger generations; and steadily in- 
creasing competence. There is nothing bad about exposing 
each candidate director of aresearch institute or plant man- 


*V.I. Lenin, Collected Works, Vol. 30, Progress Publishers, Moscow, 
1977, p. 428. 
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ager to a set of psychophysical tests, over and above the 
now accepted ones and other types of. screening. 

How can the creative contribution from a scientist, de- 
signer, engineer, or institute director be increased? How should 
the work of any research establishment be organized in order 
to maximize its output? How can each research scientist 
be given a stimulating environment in which to apply his 
knowledge, vigour and talent? All these questions follow 
directly from our current goal of drastically increasing the 
effectiveness of the notion’s scientific institutions. Its accom- 
plishment mandates better management of science and re- 
search and the recruitment of capable people to administer 
investigation projects. 

That is why the focal points of our present discussion are 
so topical today. 

Now let us ask whether it is hard to be a manager. It is, 
very hard. Judge for yourself: imagine you have been 
cleared on all tests and are seated in.a director’s office. Where 
do you begin? 

From the cybernetic point of view, the process of running 
a collective starts with the manager adjusting, readjusting, 
and modifying the programmes embedded in the minds of 
the employees. In the laboratory, it is the rank and file em- 
ployee who does the bulk of the creative work when he pro- 
cesses some information to the best of his knowledge and 
his programme’s capabilities. It is while this information is 
being processed that solutions are found to specific research 
problems. (The same. principle holds for the worker body 
in a production department or a building crew.) And the 
leader, the manager—like a school teacher in a classroom— 
controls, coordinates, and monitors the process. 

But it has been ascertained that the adult brain resists 
such interventions. Alongside imitation forces, there are 
also counter-acting forces at work in our mind. 

In order to avoid the counter-acting forces and to gain 
access to the emotional sphere of an employee’s psyche so as 
to exert an emotional influence, besides a rational verbal 
influence, or “suggestion”, the manager has several options. 

One is authority. A person’s brain reacts guardedly to 
external effects if his programme is very different from the 
leader's. I take it everyone experienced first-hand this prop- 
erty of our “I” making us more willing to accept the opinion 
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or yield to the influence of a person closer to and more “in 
tune” with us. 

Should the exposure be long enough, one of the two may 
try by force of logic or personal charm to instill a part of 
his own programme into the other’s mind. The process is 
more effective, the stronger is the suggester’s will, the more 
persuasive and exemplary his behaviour, and the greater his 
ability to infect others with his own example. These and 
other of a manager’s characteristics are the traits we sum- 
marise as his authority. A leader’s influence on his collabora- 
tors increases with his growing authority as the gap between 
their programmes narrows. 

Anyone who understands this powerful mechanism of ac- 
tion upon people is drawn to an exciting conclusion: very 
rarely should leaders be replaced as long as they satisfy the 
familiar set of requirements. A collective needs an ever- 
present “hero” who will establish through communication 
an ever stronger bond with his co-workers and _ enhance 
his influence on them. 

Several years ago educational science caused up the new 
concept of “feedback”. - 

Is it not vexing that we spend one third of our lifetime 
learning—i.e. assimilating things already familiar to others? 
Well, we can ultimately live with this fact so long as crea- 
tivity rides on knowledge and knowledge comes by learning. 
But, as we have noted, the whole point is that the time needed 
for learning claims a steadily growing percentage of our 
life’s total balance and everything seems to indicate that 
the process is by no means waning. 

Until recently the ruling educational consensus was to 
put the blame on our brains: it hasn’t changed much over the 
past three millennia, whereas the inflow of information has 
increased hundreds of times. 

To believe anthropologists, the key parameters of Aristo- 
tle’s brain—memory span, operating speed, and reliability — 
were just as good as that of a physics student today, except 
that the student has to learn what Aristotle could not and 
did not know, e.g. the laws discovered by Newton, Einstein, 
and Bohr, plus thousands of other things of which Aristotle 
had not the least idea. 

These statements were credible until cyberneticians joined 
the “20th century drama”, What is education, they asked 
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and answered: education is a typical control process in which 
the teacher controls the student’s psyche. We referred in 
passing to this in the section “Instruction and Technology”. 
The teacher’s objective is to build in the student’s mind a 
model of behaviour, and a set of problem-solving skills and 
rules. Figuratively speaking, the teacher constructs in the 
student’s mind a pattern of his future behaviour in life. 

But for the controlling device to run the controlled entity 
effectively it must get feedback signals at regular intervals. 

In one relevant example it was estimated that to carry 
out in the optimum mode the school course in a person's 
mother tongue every student must send the teacher as many 
as 300 feedback signals within a 45-minute lesson. Normally 
however he sends back one signal at best when answering 
question or handing in a test paper. 

Educational principles have broad applicability in the 
running of a collective. The principles are well developed 
for every manager to train and utilize them in practice if 
so desired. 

There are other facets too to the problem of getting feed- 
back in a worker collective. It is essential that the feedback 
be robust and smooth-running, and that the management 
methods be appropriate to the collective so it can work well 
with or without the manager present. This reminds me of a 
curious move by an American research firm. It once sent all 
its section chiefs on vacation at once. When they returned 
the company’s board of directors took the surprise decision 
to dismiss those whose sections had gone to pot in their 
absence and whose subordinate had been unable to do any- 
thing independently. The managers whose sections had 
continued normally while they were away were reawarded 
with large pay increase. 

The contribution of each to the common effort of a collec- 
tive is like the contribution of musicians to a symphony or- 
chestra which is as good as the skill and zeal of its individual 
musicians. The total yearly contribution of a laboratory 
engineer, say, depends on certain of his characteristics. 
chiefly his efficiency at critical stages during a research 
project, the widening of scientific horizons, the number of 
the original ideas he generates, and the capacity for rhyth- 
mical performance. But it is up to the manager of the col- 
lective to manipulate all these abilities towards a certain 
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goal. That takes a personalized approach to the monitoring 
and encouragement of employee performance. 

Each employee in a creative collective should be made to 
realize that every facet of his or her job is under control and 
will be encouraged as and when it deserves—with positive 
incentives, or punishments. 

Feedback is of enormous value as an indication of the 
psychological status of a collective as an organism. It is 
significant that this ethereal world too is penetrable using 
the scalpel of science, as the latest sociological studies have 
shown. 


Collective and Personality 


Only within the community has each individual the 
means of cultivating his gifts in all directions. 


K. Marz 


A group of sociologists in one of the research collectives from 
the Siberian Division of the Academy of Sciences, USSR, 
conducted some fascinating trials to try to obtain quantita- 
tive yardsticks in their research on the psychological and 
social dimensions of the relationship between the individual 
and the coilective. They derived accurate numeric estimators 
for such seemingly elusive personality features as the level 
of endowment, industry, and self-organisation. They obtained 
and carefully quantified responses concerning self-estimation 
by each member of the collective, the estimation of each 
member by the collective, and estimation of the collective 
by each member. And they gathered overall responses about 
what their male respondents thought about males, females 
about females, and femaies about males. 

The researchers were able, using mathematical statistics, 
to achieve very fine resolution on this startlingly complex 
problem. This is clear from the following list of qualities 
regarding each member of the collective. 

I—intellectual qualities (e.g. gift, depth of knowledge, 
span of intellectual interests, creative imagination) 

1[—business qualities (e.g. getting things done by people) 

I1J—impulsive and volitional qualities (composure, emo- 
tionality, and willpower) 
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IV—moral qualities (e.g. kindness, modesty, loyalty to 
friends) 

V—gqualities revealing behavioural motives (e.g. altru- 
ism, determination to discover the truth, ambition) 

VI—qualities revealing attitudes to life (e.g. optimism, 
humour). 

A fairly large group of researchers were enlisted for the 
project and they took several months to complete their detail- 
ed computations. Because the collective they analysed was a 
relatively small group of 13 people it will not be difficult 
to imagine how much more effort would have been needed if a 
similar survey were carried out for the collective of a re- 
search institute or a large design organisation. 

The investigators asked themselves in what situations 
and for what purposes do different people appear to be com- 
patible or incompatible? 

Remember how in 1937 four Soviet polar explorers under 
Ivan Papanin lived and worked in friendship at the “North 
Pole” research station and accomplished a huge volume of 
work in the direct coditions adrift in the Arctic Ocean. 
Yet history also knows the bitter hatred between Fridtjof 
Nansen and Johanssen, his navigator, on their way to the 
North Pole after leaving Fram. They stopped short of their 
goal and turned back, taking the next year and a half to 
get to Franz-Joseph Land. And all the while they barely 
exchanged a word: they addressed each other in the coolest 
formal terms and even then only in emergencies. The 
ice, silence, cold, hunger, solitude—all the hardships of 
an emaciating poleward march were nothing compared to 
the agony of mutual revulsion. 

Maybe this only happens to people under extreme condi- 
tions when inordinate hardship, desolation and loneliness 
take their ruinous toll. Maybe nothing like this is possible 
in our times of the ubiquitous radio, television, fast ships, 
and so forth. It appears something similar is going on today 
too. Sociologists from Leningrad, for example, have reported 
that “twenty percent of specialists quit their jobs with 
research institutes and design offices for reasons of psycho- 
logical incompatibility”. 

One popular view claims that people who are alike can get 
along nicely. On the other hand, it is often said that ex- 
tremes compliment. 
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This is not a topic of idle curiosity. The Myasnikov Ther- 
apy Institute of the Medical Academy, USSR, estimates 
that 80 percent of all heart attacks are preceded by an 
acute psychological trauma, or prolonged psychological 
Strain, or fatigue. Doctors frankly say that a friendly peer 
group promotes a good working environment and_ helps 
diminish the risk of cardio-vascular disease. 

Since a single chapter in a short book is woefully small 
to convey all the conclusions of the Siberian sociologists I 
shall only present a few. 

The individual and collective evaluations were inves- 
tigated using a “who’s who” guess method. Mutual assess- 
ments are a delicate but essential field of research addressing 
rather sensitive facets in human nature. 

The collective the sociologists investigated evaluated 
itself as being above average on all the qualities in the 
list above. The highest score was for the attitude-to-life 
qualities and the lowest for the impulsive and volitional. 
It is curious that the collective rated the intellectual and 
impulsive-volitional qualities of males and females equally. 
The men however were thought to have good business 
qualities but poor morals and behavioural motives. 

Males and females varied in their evaluations of each 
other. Blush, oh men! As distinct from the collective opin- 
ion, males tend to overestimate their intellectual faculties 
and physical attractiveness. Women are more modest, being 
most severe with themselves on precisely these qualities. 
And not just on these, for generally the self-assessments 
recorded by the women were more modest than the men’s 
for almost every aspect. 

Once again it must be said that this was a specific survey 
in a specific collective, and it was not a large-scale study. 
But all the same, I think it is interesting to know that while 
-the women paid tribute to the men’s intelligence and busi- 
ness qualities, they were less appreciative of. their moral 
qualities, behavioural motives and physical attractive- 
ness. 

To put it bluntly, the researchers’ contention that “the 
average evaluation of the females by males was higher than 
that of the males by females” was, I found, unexpected. 

What was the main conclusion? What did the sociologists 
discover by their impressive project? 
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They maintain that employee selection to assure compa- 
tibility is the most delicate task in building scientific 
collectives and it requires careful consideration of many 
personality characteristics. It is important that a person 
“fits into” a collective and that “mismatches” between 
individual aspirations and ambitions and the guiding 
principles of the collective are avoided. In key areas, the 
collective ought to program individual behaviour and devel- 
op both individual occupational skills and ethical qualities 
over a wide range of parameters. Under such conditions the 
individual can achieve his or her full creative potential. 
But not before he or she is into a collective they can call 
their own. As athletes put it, you have to find the right 
team and your right place in it. 

Indeed, how can an able researcher be considered apart 
from the collective in which his or her talent is revealed? 
After all, it was through the interaction and rapport with 
co-workers that the person’s creative capacities, individ- 
uality, and personal style in research came into their own. 

Cases are known of the same person being able to work 
in different ways and having different levels of success in 
different collectives. How come? This is simply because 
they encountered other people, other environments, other 
organisational philosophies and, last but not least, other 
leaders. Moreover ill-adjustment may have its source during 
geological expeditions or long-duration scientific experi- 
ments even in variations in sleep to wakefulness and cycle 
of activity and rest cycles, in seemingly innocuous habits, 
or in dissimilar appraisals of the same objects or events... 

It is essential, of course, that a leader’s views on crucial 
points, in the principal area of activity should not be 
utterly at variance with those of his associates. But it 
is common that a disagreement, a conflict of goals between 
the personality and the collective induces and stimulates 
the development of both. There are bound to be situations 
when a creative personality develops a more profound aware- 
ness of some social objective than does a collective totally 
committed to goals of less social significance. It may be 
that intolerance towards someone who is out of step with 
his fellows is applicable in cases such as infantry drills 
where the objective and how it is accomplished are ex posed 
to general view, but in life everything is possible. We are 
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thus led to join sociologists in their contention that research 
about every aspect of collective performance is essential so 
as to identify the compatibility criteria for its members and 
what assets are needed for fitting disparate individuals 
‘together. It is a challenge not only for those charged with 
selecting space crews who are to work remote situations or 
for long periods, it is also crucial for the recruiters of down- 
to-earth groups and collectives. Regrettably, too many 
people frequently refuse to accept this in practice. Although 
it is the force of habit and clinging to traditions that stops 
them from selecting for compatibility, objective difficulties 
are also important. 

While scientific management engineering has truly fan- 
tastic potential for boosting progress, it is to be regretted 
that it remains more of an art than a science. Only now is 
there an increasing concern over whom and how to train 
for involvement with the objectives of management engineer- 
ing. 

What we need today is scientific evidence to develop 
a unified system of views and methods concerning the ini- 
tiation and education of creative collectives. It is worth 
remembering that the quest for the “formula” of a genius 
collective may lead to improved administration and manage- 
ment, itself an important objective. It is certainly a policy 
goal since the working collective is the principal unit of 
our society and promises many opportunities for increasing 
the working and social vigour of the Soviet people. Here 
too the new socialist qualities of the working people and 
the relationships of amity and comradely assistance are 
developed. The responsibility of each individual to the 
collective and of the collective.for each laborer is an integral 
feature of our way of life. 


* * * 


My book is finished. But before we part company, dear 
reader, I wish to say a few words of parting. 

No book can provide specific knowledge about ourselves 
or our capacities. This has to be gained by exposure, learned 
from experience, and recognized in action. While a book 
can describe generalities for all human beings, they also 
stimulate each one of us to turn words to our own “selves”. 
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As I was writing the book the hope never left me that 
my readers will appreciate its prime idea and its key mes- 
sage, that of importance of self-education and improvement 
of one’s personality. This should induce the reader’s curio- 
sity, I believed, enough to start burrowing deeper and asking 
himself a multitude of questions about himself. 

Writing this book would not have been worth the effort 
had I not been confident all along that most of you will 
willingly accept the strategy and tactics of self-improve- 
ment outlined therein. 


To the Reader 


Mir Publishers would be grateful) for your comments 
on the content, translation and design of this book. 
We would also be pleased to receive any other suggestions 
you may wish to make. 

Our address is: 

Mir Publishers 

2 Pervy Rizhsky Pereulok 

1-110, GSP, Moscow, 129820 


Printed in the Union of Soviet Socialist Republics 


The main thesis of this book is that human beings 
possess reserves of intellectual, psychological, and 
physical resources, and that there are ways te enhance 
our powers of observation, memory, and concentration. 
Personal organization and management, and personal 
relationships in groups are all touched upon. 

This book is intended tor a wide circle of readers, and 
many will find certain sections highly applicable tc 
them personally. 
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the first in this country to write popular-science litera- 
ture on a then burgeoning new field of knowledge, 
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of his books, including a few collected volumes of con- 
tributions by major Soviet and foreign cyberneticians. 
Two of V. Pekelis’ books, CYBERNETICS A TO Z, 
and CYBERNETIC MEDLEY, had between them over 
thirty editions published within a few years in the 
USSR and abroad. 

Viktor Pekelis is a prize-winner of Soviet national con- 
tests for the best works of popular-science literature. 
in ali, he has authored over 30 books and collected 
volumes. | 


